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Art.  I. — On  the  Occurrence  of  the  Anc 
Adeona  in  the  Older  Tertiaries  o 
an  Account  of  their  Structure. 

(Plate  I.). 

By  T.   S.   Hall,   M.A., 

Demonstrator  and  Assistant  Lecturer  in  Biolo^  : 

of  Melbourne. 

[Eead  12th  March,  1896.] 

In  the  residue  obtained  from  washing  sam 
Tertiary  marine  clays  of  various  parts  of  Vic 
numerous  small  cylindrical  calcareous  bodies,  th 
has  long  been  a  puzzle  to  those  who  have 
Recently,  while  examining  some  specimens  o 
collection  of  the  late  Dr.  MacGillivray,  in  whic 
tubes  were  well  preserved,  the  resemblance  of 
anchoring  tubes  of  the  polyzoon  to  the  objects  i 
me  very  forcibly,  and  a  dried  specimen  in  the 
Biological  School  afforded  sufficient  material  for 
•^<J^  comparison  with  the  fossil  forms. 

The  fossils  are  very  variable  in  size  and  sha 
generally  they  are  cylindrical  objects  ranging  u] 
or  4  mm.  in  diameter  and  to  about  5  mm.  in  L 
terminal  plane  faces  of  the  cylinder  are  genera 
to  its  long  axis,  and  are  pierced  by  a  number  of 
are  apparent  without  the  aid  of  a  lens.     The  la 
cylinder   is   formed    by  closely  applied  threadl 
branch  and  anastomose,  leaving  narrow  elongate 
them,  the  long  axis  of  the  pores  coinciding  in  dii 
of  the  cylinder.     Usually  the  diameter  of  the 
increases  somewhat  suddenly  at  each  end.     In 
joints  are  branched,  three  branches  sometimes 
point.      The  proportion   of  the   length   of  the 
diameter  varies  greatly  in  different  specimens, 
elongate,  while  others  are  flat  discs,  all  grades 
extremes  being  found. 
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AuT.  I. — On  the  Occurrence  of  the  Anchoring  Tubes  of 
Adeona  in  the  Older  Terttaries  of  Victoria  ivith 
an  Account  of  their  Structure. 

(Plate  I.). 

By  T.   S.   Hall,   M.A., 

Demonstrator  and  Assistant  Lecturer  in  Biology  in  the  University 

of  Melbourne. 

[Eead  12th  March,  1896.] 

In  the  residue  obtained  from  washing  samples  of  the  older 
Tertiary  marine  clays  of  various  parts  of  Victoria,  there  occur 
numerous  small  cylindrical  calcareous  bodies,  the  nature  of  which 
has  long  been  a  puzzle  to  those  who  have  examined  them. 
Recently,  while  examining  some  specimens  of  Adeona  in  the 
collection  of  the  late  Dr.  MacGillivray,  in  which  the  anchoring 
tubes  were  well  preserved,  the  resemblance  of  the  joints  of  the 
anchoring  tubes  of  the  polyzoon  to  the  objects  in  question  struck 
me  very  forcibly,  and  a  dried  specimen  in  the  collection  of  the 
Biological  School  afforded  sufficient  material  for  making  a  careful 
comparison  with  the  fossil  foinms. 

The  fossils  are  very  variable  in  size  and  shape,  but  speaking 
generally  they  are  cylindrical  objects  ranging  up  to  about  3  mm. 
or  4  mm.  in  diameter  and  to  about  5  mm.  in  length.  The  two 
terminal  plane  faces  of  the  cylinder  are  generally  perpendicular 
to  its  long  axis,  and  are  pierced  by  a  number  of  fine  pores,  which 
are  apparent  without  the  aid  of  a  lens.  The  lateral  wa,ll  of  the 
cylinder  is  formed  by  closely  applied  threadlike  cords  which 
Vjranch  and  anastomose,  leaving  narrow  elongated  pores  between 
them,  the  long  axis  of  the  pores  coinciding  in  direction  with  that 
of  the  cylinder.  Usually  the  diameter  of  the  cylinder  slightly 
increases  somewhat  suddenly  at  each  end.  In  many  cases  the 
joints  are  branched,  three  branches  sometimes  meeting  at  one 
point.  The  proportion  of  the  length  of  the  cylinder  to  its 
diameter  varies  greatly  in  different  specimens.  Some  are  very 
elongate,  while  others  are  flat  discs,  all  grades  between  the  two 
extremes  being  found. 
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In  our  own  seas  it  is  rather  a  rare  form,  and  is  usually,  I 
believe,  dredged  from  a  depth  of  about  twenty  fathoms. 

It  is  noted  as  a  common  characteristic  genus  in  our  older 
Tertiaries  by  Dr.  MacGillivray  in  his  "  Monograph  of  the 
Victorian  Tertiary  Polyzoa." 

In  common  with  several  other  geologists  I  regard  the  beds 
from  which  Dr.  MacGillivray's  Tertiary  Polyzoa  came,  and  from 
which  I  obtained  these  specimens,  as  of  Eocene  age. 

The  localities  at  which  I  have  found  examples  are  Mornington  ; 
Mouth  of  Duck  Ponds  Creek,  Corio  Bay  (bore) ;  Campbell's 
Point ;  Belmont  (well  sinking) ;  Birregurra  ;  Southern  Moora- 
bool  Valley  ;  Shelf ord  ;  Muddy  Creek. 


EXPLANATION    OF    PLATE. 

The  Figures  are  all  drawft  from  Fossil  Specimens, 

Figs.    1,    2,    3,    4. — Calcareous    joints   of  Anchoring    Tubes   of 

Adeona,     Enlarged. 
Fig.  5. — Portion  of  external  surface  of  same,  showing  corded 

nature  of  the  surface  and  openings  of  pores. 
Fig.   6. — Transverse  section  of  same,    infiltrated    with   pyrites. 

X   22. 
Fig.  7. — Portion  of  6  more  highly  magnified. 
Fig.  8, — Longitudinal    section   showing   bifurcation   of    central 

canal  at  point  where  branch  is  given  off.      x  22. 

(Figs.  6,  7,  8,  drawn  under  the  camera  lucida). 
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Art.   II. — Description  of  hvo  Neiv  Species  of  Marsupials 

from  Central  Australia. 

(With  Plate  II.) 

By   Baldwin   Spencer,   M.A.,   C.M.Z.S., 

Professor  of  Biology  in  the  University  of  Melbourne. 
[Read  12th  Maich,  1896]. 

In  the  Report  on  the  Mammalia  of  the  Horn  Expedition  to 
Central  Australia  the  following  was  appended  as  a  foot-note  to 
the  list  of  mammals  therein  enumerated.  "  In  addition  to  those 
named  in  this  list,  there  certainly  exist  in  Central  Australia  a 
species  of  Dasyurus  and  at  least  one  of  Perameles.  Mr.  Gillen 
informs  me  that  at  Alice  Springs  the  blacks  have  a  special  corro- 
boree  associated  with  the  *  Cliilperta '  or  native  cat.  Perameles 
fasciatus  is  included  in  Sanger's  list,  and  Mr.  Byrne  of  Charlotte 
Waters,  who  is  well  acquainted  with  the  Marsupial  fauna  of  that 
district,  tells  me  that  he  knows  of  the  existence  of  one  species 
of  Perameles  and  believes  that  a  species  of  Peragale  occurs  of 
considerably  smaller  size  than  and  distinct  from  P.  lagotis.^^ 

Since  this  was  written  I  have  received  through  the  kindness  of 
Mr.  Gillen  of  Alice  Springs  and  Mr.  Byrne  of  Charlotte  Waters 
four  species  of  Marsupials,  which  more  than  corroborate  the 
statement  referred  to. 

From  Alice  Springs  specimens  of  Perameles  obesula  and  of 
Dasyurus  geoffroyi  have  come.  An  incomplete  skin  of  what  is 
presumably  the  same  species  as  the  latter  has  also  been  secured 
by  Mr.  Bryne  from  Crown  Point  on  the  Finke  River,  so  that 
evidently  the  species  has  a  wide  range  in  the  centre. 

The  occurrence  of  Perameles  obesula  is  of  interest  as  it  serves 
to  considerably  extend  its  distribution,  which  now  stretches  right 
across  the  whole  of  West  and  South  Australia,  Victoria,  New 
South  Wales,  probably  Southern  Queensland  and  southwards  to 
Tasmania.  It  is  also  of  interest  as  being  one  of  the  very  few 
species  of  animals  belonging  to  any  group  which  is  possessed  in 
common  by  Central  Australia  and  Tasmania.  The  native  name 
of  the  animal  which  has  so  far  only  been  obtained  in  the  Burt 
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Plains  to  the  noi*th  of  Alice  Springs  is  "  quirra  ;"  Mr.  Besley  of 
Alice  Springs  states  that  it  is  plentiful  in  the  neighbourhood  of 
Tennant's  Creek,  which  lies  well  within  the  tropics. 

In  addition  to  these  two  forms  I  have  received  from  Messrs. 
Gillen  and  Byrne  specimens  of  a  new  species  of  Perameles,  and 
from  Mr.  Bryne  specimen  of  a  new  species  of  Peragale,  and  T 
have  once  more  to  thank  these  gentlemen  for  their  continued 
exertions,  which  have  resulted  in  adding  considerably,  now  as  on 
])revious  occasions,  to  our  knowledge  of  the  Central  Australian 
fauna. 

The  following  is  a  description  of  the  two  new  species  : — 

(1)   Peragale  minor.     (Figs.  1,  2,  3,  4). 

Size  considerably  smaller  than  P.  /ago f is.  Fur  very  long,  soft 
and  silky ;  composed  almost  entirely  of  under-fur.  General 
colour  fawn-grey  but  darker  than  in  P.  lagotis. 

Head  long,  muzzle  narrow.  Rhinarium  naked  at  the  tip  of 
the  snout  but  no  backward  prolongation  of  the  naked  part  as 
in  P,  lagotis. 

Face  grey -brown,  the  under-fur  on  the  face  grey  basal  ly,  then 
fawn  coloured  with  a  dark  tip,  the  longer  hairs  with  a  longer 
black  tip. 

On  the  dorsal  surface  and  sides  of  the  body  the  under-fur  is 
black  basally,  then  fawn  coloured.  The  longer  hairs  very  little 
longer  than  the  under-fur,  with  a  black  tip.  The  hairs  of  the 
under-fur  very  often  have  a  dark  brown  tip. 

Chin  and  inner  side  of  fore-limbs  white,  the  rest  of  the  limbs 
and  under  surface  grey,  the  fur  with  a  dark  grey  basal  part  and 
white  distal  half. 

Hands  white.  Hind  feet  white  above,  hairy  beneath,  the 
hairs  on  the  posterior  two-thirds  black,  the  anterior  third  white. 

Tail  with  the  proximal  two-thirds  short  haired.  Along  the 
dorsal  line  is  a  sharply  marked  narrow  l)and  of  dark  hair 
increasing  in  length  distally.  At  one-third  of  the  length  from 
the  posterior  end  the  black  hairs  stop  abruptly  and  are  succeeded 
by  a  dorsal  series  of  white  hairs  forming  a  distinct  crest,  the 
hairs  of  which  are  proportionately  shorter  than  in  P.  lagotis. 
Sides  and  under  surface  of  tail  with  scanty  stiff  white  hairs. 

Two  small  round  pads  at  the  base  of  the  fourth  and  fifth  toes. 
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A  few  long  whisker-like  hairs  on  the  posterior  side  of  the 
fore-limb,  just  above  the  wrist,  the  longest  measuring  about 
40  mm. 

Man'imjB,  8.  Two  or  three  young  ones  apparently  produced  at 
one  time. 

Dimensions. 
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Specimen  (a)  has  two  young  ones  iu  the  pouch.  Specimen  (b) 
has  the  hinder  pair  of  mammae  very  small.  Specimen  {d)  has 
three  young  ones  in  the  pouch.  The  posterior  mamma  on  the 
right  side  is  wanting.  The  anterior  pair  are  small.  The  second 
pair  has  an  embryo  attached  on  each  side.  The  third  mamma 
on  the  right  side  is  small,  that  on  the  left  has  an  embryo 
attached.  The  fourth  on  the  right  side  is  not  developed,  and 
that  on  the  left  side  is  small. 

Sktill  (Plate  II.,  Figs.  1  and  2).  Much  smaller  and  more  delicate 
than  in  P.  lagotis.  The  upper  anterior  end  of  the  Premaxillary 
only  slightly  directed  forwards,  not  so  strongly  marked  as  in 
P.  lagotis^  and  in  consequence  the  tip  of  the  muzzle  seen  from 
the  side  is  not  so  markedly  trifid  as  in  P.  lagotis.  Nasals  long 
and  narrow,  their  greatest  breadth  going  between  4J  to  4|  times 
into  their  length.  Interorbital  region  flat  and  not  conspicuously 
constricted  :*  relatively  much  broader  than  in  P.  lagoiis.  Lachry- 
mals much  as  in  P,  lagotis  with  a  distinct  ridge  marking  off  the 
facial  from  the  orbital  surface. 


•  In  the  specimen  of  which  the  dimensions  are  griven  the  intertemporal  breadth  (11  mm.) 
is  exactly  the  same  as  in  a  skull  of  PeragaU  lagotis,  the  basal  leng^th  of  which  is  90  mm. 
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black,  spiny  hairs  where  the  laitter  are  absent.  A  patch  of  grey 
under-fur  on  the  outer  side  of  the  hind-limb  at  the  lower  end  of 
the  hinder  line  of  long  black  hairs.  Inner  side  of  hind-limb  and 
upper  surface  of  foot  white. 

Long  hairs  white  at  their  base,  the  flattened  out  part  and  fine 
tip  being  black.  Under-fur  on  the  back  grey  basally  with  a 
white  median  part  and  an  orange  extremity.  On  the  sides  of  the 
body  the  grey  is  wanting,  and  on  the  under  surface,  chin,  etc., 
the  orange  is  also  absent. 

Muzzle  fairly  long  and  slender. 

Ears  very  long,  narrow  and  pointed  (Fig.  5),  laid  forward  they 
reach  17  mm.  beyond  the  anterior  can  thus  of  the  eye,  grey 
behind,  with  a  brownish  patch  anteriorly.  Metatragus  about  as 
broad  as  long  with  a  rounded  end. 

A  few  long,  white,  whisker-like  hairs  just  above  the  wrist ;  the 
longest  measuring  58  mm. 

Soles  of  the  hind  foot  covered  with  dark  brown  hairs  up  to  the 
pads  at  the  base  of  the  fourth  or  fifth  toes. 

Tail  distinctly  bicolour  for  its  whole  length.  The  upper 
surface  with  black  (or  very  dark  brown)  spiny  hairs  sharply 
marked  off"  from  the  white  hairs  on  the  under  surface  and  side. 

Mammae,  8.     Apparently  two  young  produced  at  a  time. 

Dimensions. 
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Skull  Dimensions  (?)• 
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Type,  in  the  National  Museum,  Melbourne. 

The  native  name  at  Alice  Springs  is  Mulgaruquirra,  and  at 
Charlotte  Waters  is  Iwurra. 

With  regard  to  its  habits  Mr.  Gillen  says  "  the  Mulgaruquirra 
scoops  out  a  shallow  hole  on  the  surface  of  the  ground  just 
sufficiently  large  to  lie  in  and  thatches  it  with  grass ;  habits 
nocturnal." 

Mr.  Byrne  says: — "The  Iwurra  and  Tubaija  \Ch(Eropus 
castanotis)  are  almost  identical  in  their  habits,  and  build  similar 
nests  of  grass  and  twigs  in  shallow  oval  hollows  scooped  out  in 
the  ground.  They  are  captured  in  the  same  way,  viz.,  by  placing 
one  foot  on  the  nest,  pinning  the  animal  down  and  then  pulling 
him  out  with  the  hand." 

Locality, — Burt  Plain  north  of  Alice  Springs,  and  sand-hills 
about  forty  miles  to  the  north-east  of  Charlotte  Waters. 


Art.    hi. — Description  of  a  New   Genus  of  Terrestrkd 
Isopoda,  allied  to  the  Genus  Phreatoicus. 

(Plates  III.  and  IV.) 

By  Prof.  Baldwin  Spencer,  M.A.,  and  T,  S.  Hall,  M.A. 

[Read  7th  May,  1896.] 

For  the  specimens  upon  which  our  work  is  based  we  are 
indebted  to  Mr.  W.  H.  F.  Hill,  by  whom  they  were  obtained 
burrowing  in  earth  on  the  hills  overlooking  the  Gellibrand  River, 
about  twenty  miles  south  of  Colac  in  Victoria.  The  country  is 
covered  with  dense  forest,  principally  of  Eucalyptus,  and  owing 
to  its  rugged  nature  has  been  but  little  explored  zoologically. 

In  1882  Dr.  Charles  Chilton*  described  a  new  genus  of  subter- 
ranean Isopoda  to  which  he  gave  the  name  of  Phreatoicus^ 
obtained  from  wells  in  New  Zealand;  in  189 If  he  described 
another  species  of  the  same  genus  secured  in  water-holes  on  the 
summit  of  Mount  Kosciusko,  close  to  the  boundary  line  between 
New  South  Wales  and  Victoria,  and  in  1894,  in  an  important 
paper  on  "The  Subterranean  Crustacea  of  New  Zealand, "J  he 
gave  further  particulars  with  regard  to  the  New  Zealand  species 
of  the  genus. 

The  genus  now  described  is  evidently  closely  related  to  though 
distinct  from  Phreatoicus,  and  we  therefore  propose  the  name  of 
Phreaioicopsis  for  it.  To  facilitate  comparison  we  have  adhered 
as  closely  as  possible  to  the  method  of  description  and  nomen- 
clature of  Dr.  Chilton. 

Phreatoicopsis,  n.g. 

Body  long,  subcylindrical,  laterally  compressed.  Upper  antennae 
short,  lower  long,  with  flagellum.  Mandible  with  an  appendage. 
First  pair  of  legs  subchelate,  others  simple.  The  legs  are  divided 
into  an  anterior  series  of  four  and  a  posterior  series  of  three. 


**  Trans.  N.Z.  Inst.,  vol.  xv.,  p.  89. 

t  Records  Aust.  Mus.,  Sydney,  vol.  i.,  p.  149. 

X  Trans.  Linn.  Soc.  London,  May,  1894. 
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PI  eon  long,  of  six  distinct  segments,  last  joined  to  telson. 
Uropoda  biramous,  short  and  powerful.  Telson  large,  sharply 
truncate. 


Phreatoicopsis  terricola,  n.sp. 

Specific  diagnosis. — Body  stout.  Pleura  of  second,  third,  fourth 
and  fifth  segments  of  pleon  moderately  developed,  being  only  as 
deep  as  their  respective  segments  ;  their  inferior  margins  fringed 
with  a  few  small  spinose  setse.  Telson  abruptly  truncated. 
Lower  antennae  about  one-third  of  the  length  of  the  body ; 
peduncle  longer  than  ilagellum ;  fourth  and  fifth  joints  of 
peduncle  longest  and  equal  in  length.  Legs  long,  slender. 
Lower  lip  with  the  adjacent  edges  of  both  lobes  much  hollowed 
out  at  the  base,  so  as  to  leave  a  wide  central  space.  Inner  lobe  of 
first  maxilla  narrow  and  with  numerous  plumose  setse  at  its 
extremity. 

Colour. — Creamy  white. 

Length. — About  45  mm. 

Habitat. — Banks  of  the  Upper  Gellibrand  River,  in  burrows. 
(W.  H.  F.  Hill). 

Detailed   Description. 

The  only  specimens  that  we  have  hitherto  received  have  all 
been  males,  so  that  the  description  of  the  points  of  diflference 
shown  by  the  female  must  be  deferred  for  the  present. 

Body  (Plate  III.,  Fig.  1). — The  length  of  the  largest  specimen 
we  have  is  48  mm.  The  body  is  broadest  at  the  third  and 
fourth  segments  of  the  pereion  and  then  gradually  decreases  in 
width  posteriorly.  The  depth  of  the  body  is  somewhat  less  than 
its  breadth  in  the  pereion,  but  owing  to  lateral  compression  is 
slightly  greater  than  its  breadth  in  the  pleon.  The  differences 
are,  however,  not  very  marked,  though,  owing  to  the  great 
downward  prolongation  of  the  pleura,  the  compression  appears 
more  considerable  than  it  really  is.  The  dorsal  surface  of  the 
pereion  is  very  convex,  the  ventral  being  only  slightly  so.  In 
the  pleon  the  dorsal  surface  is  more  convex  than  in  the  pereion 
and  the  ventral  surface  is  flat. 
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Head, — The  head  is  very  convex  on  the  dorsal  and  anterior 
surfaces.  The  anterior  end,  as  seen  from  above,^  is  truncate. 
The  anterior  margin  has  a  slight  V-shaped  cleft  immediately 
below  the  level  of  the  eyes.  From  the  antero-inferior  margin  of 
the  head  a  strong  furrow  runs  upwards  and  then  backwards, 
parallel  to  the  long  axis  of  the  body,  and  reaches  as  far  as  the 
posterior  end  of  the  head.  This  furrow  divides  the  head  into 
two  well-marked  portions,  the  upper  of  which  has  the  form  of  a 
quarter  of  a  sphere,  while  the  lower,  as  seen  from  the  side,  is 
oblong  and  forms  a  prominent  convex  cheek.  The  transverse 
depression  mentioned  by  Chilton  in  F,  ausiralis  and  in  F, 
assimilis  is  absent  in  the  present  species. 

Eyes. — The  eyes  are  as  in  F.  australis^  except  that  they  consist 
of  about  forty  lenses,  in  proportion  with  the  greater  size  of  the 
animal. 

Fereion. — The  first  segment  of  tlie  pereion  is  fused  to  the  head, 
the  line  of  union  being  strongly  marked.  The  first  segment  is 
very  little  narrower  than  the  second.  The  anterior  and  posterior 
dorsal  edges  are  straight,  and  parallel  to  one  another.  In  side 
view  the  segment  widens  slightly  and  is  bent  forwards  in  close 
apposition  to  the  side  of  the  head.  The  sides  of  the  segment  are 
globose  and  larger  than  in  the  case  of  the  succeeding  segments. 
The  second,  third  and  fourth  segments  are  all  of  about  equal 
size.  The  inferior  margins  (epimera)  of  each  segment  have  a 
notch  in  the  centre  for  the  reception  of  the  basi  of  the  legs. 
The  anterior  angle  is  thickened  and  slightly  produced  downwards. 
In  the  fourth  segment  the  posterior  angle  is  formed  by  a  slight 
flat  fold,  which  gradually  decreases  in  size  in  the  preceding 
segments  until,  in  the  first,  it  forms  merely  a  ridge  which  does 
not  reach  the  posterior  angle.  The  epimera  of  the  fifth,  sixth 
and  seventh  segments  are  broadly  notched.  The  anterior  margin 
of  the  fifth  segment  is  prodiiced  forwards  into  a  broad,  rounded 
plate.  The  corresponding  plates  in  the  two  succeeding  segments 
are  smaller  and  more  angular  in  shape.  The  posterior  marginal 
plates  are  of  the  same  size  in  the  three  segments,  that  of  the 
seventh  segment  being  of  about  the  same  size  as  the  anterior  one. 

Fleon. — The  first  segment  is  narrower  than  the  seventh 
segment  of  the  pereion,  and  gradually  narrows  as  it  passes 
downwards.      It   extends   downwards  [considerably  beyond   the 
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epimera  of  the  seventh  segment  and  beyond  the  level  of  the  joint 
between  the  basos  and  ischios  of  the  seventh  appendage.  There 
is  a  tendency  for  the  breadth  of  the  segments  to  increase  as  they 
pass  posteriorly,  and  this  increase  is  most  marked  in  the  fifth 
segment.  The  pleura  of  the  second,  third,  fourth  and  fifth 
segments  are  produced  downwards  further  than  those  of  the  first 
and  are  about  equal  to  their  respective  segments  in  depth. 

The  sixth  segment  and  telson  are  coalesced,  forming  a  tail- 
piece slightly  concave  below  and  convex  above  in  both  transverse 
and  longitudinal  section ;  the  sides  are  flattened  and  the  whole 
structure  has  a  characteristic  horse-shoe  shape  in  transverse 
section.  The  posterior  end  is  truncated  and  gapes  widely.  The 
margin  of  the  posterior  end  is  bordered  by  a  series  of  strong, 
spinose  setae  of  varying  length.  The  shape  of  this  part  of  the 
body  is  markedly  different  fiom  that  of  any  of  the  three  species 
of  Phreatoicus  yet  described. 

From  the  level  of  the  upper  and  posterior  angle  of  the  insertion 
of  the  uropod  a  ridge,  devoid  of  setae,  extends  upwards  and  for- 
wards for  about  half  the  height  of  the  body,  probably  indicating 
the  posterior  limit  of  the  sixth  segment. 

The  inferior  and  posterior  margins  of  the  pleura  of  segments 
1-5  bear  a  few  short,  spinose  set»,  a  sparse,  narrow  row  of 
which  is  continued  around  the  posterior  margin  of  the  segment. 

The  anterior  inferior  angle  of  the  sixth  segment  is  produced 
into  a  process,  which  bears  a  single  strong  spine. 

The  inner  side  of  the  basal  part  of  the  appendage  is  produced 
so  as  to  form  a  process  running  along  the  inner  side  of  the  inner 
ramus,  and  bearing  a  few  short  spines. 

Surface  of  Body, — The  surface  of  the  body  is  smooth,  with  only 
a  very  few  short  setae  scattered  about  irregularly.  The  whole 
surface  of  the  body  has  a  light  cream  colour  in  spirit  specimens. 

First  Antennce. — The  first  antenna'  are  short,  reaching  more 
than  half  way  along  the  fourth  joint  of  the  second  antenna?. 

The  peduncle  consists  of  three  joints,  and  is  clearly  dis- 
tinguishable from  the  flagellum.  The  first  joint  of  the  peduncle 
projects  freely  beyond  the  head.  It  is  broader  than  long  and 
about  the  same  length  as  the  second.  The  third  is  shorter  and 
narrower. 

H\i^  flagellum  consists  of  from  ten  to  twelve  joints.  The  second 
segment  is  the  largest.     The  succeeding  ones  are  about  equal  in 
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size  to  one  another,  excepting  the  last  two  which  are  smaller,  the 
terminal  one  being  the  smallest. 

Setae  are  scattered  sparsely  on  the  surface  of  the  peduncle.  A 
row  of  setae  (?  auditory  cilia)  passes  round  the  distal  end  of  each 
ilagellum  joint.  There  are  a  few  setae  on  the  tip  of  the  terminal 
joint. 

Second  Aniennce, — The  peduncle  consists  of  five  joints  and  is 
about  one  fourth  longer  than  the  flagellum.  The  first  joint  is 
much  the  shortest ;  the  second  and  third  are  equal  in  length  and 
short ;  the  fourth  and  fifth  are  longest  and  are  equal  in  length. 
The  third  joint  is  rounded  on  the  ventro-internal  aspect.  A  few 
setae  are  scattered  sparsely  and  irregularly  over  the  segments  of 
the  peduncle,  with  a  row  round  the  distal  end  of  the  fourth  and 
fifth. 

The  flagellum  consists  of  23-27  joints.  Of  these,  the  first  is 
much  the  longest,  the  next  two  or  three  are  very  slightly  shorter 
than  the  rest,  which  are  sub-equal,  and  gradually  become 
narrower  towards  the  distal  end,  where  they  increase  in  length. 
There  is  an  interrupted  row  of  setae  around  the  distal  end  of 
each  joint. 

Upper  Lip, — The  upper  lip  is  large  and  strong  and  is  regularly 
rounded  at  its  distal  end.  It  is  divided  into  two  portions.  The 
proximal  has  a  median  and  two  lateral  elevations.  The  distal 
part  has  a  median  depression  and  a  raised  rim.  A  strong  trans- 
verse ridge  separates  the  distal  from  the  proximal  part.  The 
distal  part  is  bent  inwards  to  the  mouth.  There  are  a  large 
number  of  close-set  setae  on  the  inner  surface  which  slant  towards 
the  median  line. 

Mandible. — The  mandible  has  the  same  general  shape  as  in 
P.  australis^  and  the  left  one  differs  slightly  from  the  right. 

The  left  mandible  (Plate  IV.,  Fig.  2)  has  a  cutting  edge  formed 
by  two  processes,  both  of  which  bear  three  strong,  brown 
teeth.  Within  these  is  a  short  process  with  a  truncate  end,  the 
somewhat  circular  margin  of  which  is  bordered  by  a  row  of 
spiniform  setae  about  twenty  in  number.  There  are  no  setae 
between  the  base  of  this  process  and  that  of  the  molar  tubercle, 
such  as  occur  in  P.  australis.  The  molar  tuber6le  is  columnar  in 
shape,  with  a  squarely  truncate  end  covered  by  a  well-developed, 
chitinous"  cap,    which   is    slightly   concave.      The   concavity   is. 
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crossed  by  numerous  ridges  running  parallel  to  one  another  and 
transversely  to  the  length  of  the  mandible.  Each  ridge  is 
divided  into  a  series  of  minute  tubercles  by  transverse  lines. 

The  right  niandible  (Fig.  3)  has  a  cutting  edge  unlike  that  of 
P.  australis  and  consists  of  two  processes,  the  outer  with  four,  the 
inner  with  two  projecting  points,  which  are,  however,  not  so 
strongly  chitinized  as  the  corresponding  structures  of  the  left 
mandible.  The  next  process  is  somewhat  narrower  than  that  of 
the  left  mandible,  and  its  distal  margin  is  crowned  with  a  circle 
of  spiniform  setse.  The  molar  tubercle  is  longer  and  more  slender 
than  the  left  one,  the  distal  end  is  more  obliquely  truncate,  and 
the  grinding  surface,  in  minute  structure,  resembles  that  of  the 
left.  The  inner  of  the  two  cutting  processes  is  united  proximally 
with  the  base  of  the  setiferous  process,  and  these  two  are  capable 
of  slight  movement  on  the  basal  portion  of  the  appendage. 

The /^^  is  three-jointed.  The  proximal  part  is  the  shortest; 
the  median  is  the  longest  and  bears  setse  which  are  especially  long 
at  the  distal  end.  The  third  joint  bears  three  long  setae  at  its 
extremity. 

Lower  Lip  (Fig.  4). — The  lower  lip  consists  of  two  fleshy 
lobes  united  proximally.  The  distal  end  of  each  is  rounded  and 
densely  fringed  with  short  setse  which  curve  in  towards  the 
middle  line.  These  setae  are  carried  on  a  series  of  processes  of 
the  lobes  and  are  thus  collected  into  little  brush-like  groups. 

The  median  part,  connecting  the  bases  of  the  two  free  lobes,  is 
produced  into  the  buccal  cavity  in  the  form  of  a  grooved  fold 
fringed  by  setae. 

First  Maxilla  (Figs.  5,  5a). — Consists  of  two  divisions,  of 
which  the  outer  is  the  larger.  It  bends  over  somewhat  towards 
the  middle  line  and  its  end  is  truncate  and  carries  about  twenty- 
five  strong  brown  chitinous  teeth.  The  four  outer  ones  are  the 
largest  and  are  separated  from  the  remainder,  which  are  arranged 
in  three  rows.    The  inner  and  the  outer  edges  bear  hair-like  setae. 

The  inner  division  is  much  smaller  than  the  outer  and  forms 
a  narrow  flattened  plate  pointed  at  its  distal  extremity,  where 
there  is  placed  a  group  of  setae,  more  numerous  than  those  in 
P.  australis^  and  arranged  in  two  series,  ah  outer  row  formed  of 
stout,  strong  setae  not  more  than  one-third  of  the  length  of  the 
others  and  doubly  pectinate  at  their  distal  ends,  and  an  inner 
group  of  long,  strong,  finely  plumose  setae.  2 
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Second  Maxilla  (Fig.  6). — The  basal  part  is  produced  at  its 
inner  distal  end  into  a  rounded,  elongate  lobe.  External  to  this 
are  two  processes  articulated  to  the  basal  joint.  The  inner 
margin  differs  in  form  from  that  of  P,  australis,  and  its  outline 
is  represented  in  the  figure. 

The  end  of  the  inner  process  carries  a  large  number  of  setae  of 
two  kinds ;  first  long,  plain  setae  with  curved,  almost  hooked 
extremities,  and  secondly,  pectinate  setae.  The  inner  margin  has 
a  fringe  of  long,  plumose  setae.  The  whole  surface  bears  sparsely 
scattered,  large,  pectinate  setae. 

The  tivo  articulating  lobes  are  slightly  longer  and  much  more 
slender  than  the  inner  lobe  and  are  flattened  from  side  to  side. 
Each  terminates  in  two  stout,  pectinate  spines.  The  inner  lobe 
also  bears  two  simple  spines.  Both  lobes  carry  a  large  number 
of  pectinate  setae  of  varying  length,  which  are  more  numerous  on 
the  inner  than  the  outer  process. 

Maxillipedes  (Fig.  7). — Coxos  distinct  and  broader  than  long. 
The  epipodite  is  relatively  larger  than  in  P.  aus trails.  The  outer 
edge  bears  a  fringe  of  very  numerous  short  setae.  The  basos  is 
about  half  as  long  again  as  broad,  but  not  so  long  relatively  as  in 
P.  aus trails.  From  the  inner  side  of  the  basos  distally  arises  a 
flat  plate,  which  reaches  as  far  forward  as  the  middle  of  the 
carpopodite.  This  plate,  owing  to  the  broadening  of  the  carpo- 
and  meropodite,  cannot  be  seen  from  the  outer  side.  The  end  of 
this  plate  is  rounded  and  bears  a  number  of  strong,  pectinate 
setae,  which  are  continued  for  some  distance  along  the  outer 
margin.  The  inner  margin  is  fringed  by  a  series  of  long,  plumose 
setae  and  at  the  basal  part  of  the  outer  margin  are  three  strong 
setae,  which  are  not  hooked  as  they  are  in  P.  australis. 

The  ischios  is  short  and  rounded.  The  meros  has  its  outer 
angle  produced  into  a  long  process  which  runs  upwards  by  the 
side  of  the  carpus.  The  carpus  is  broadly  subtriangular  and 
very  difterent  in  appearance  from  that  of  P.  australis.  The 
propodos  is  subtriangular,  and  the  dactylos  is  roundly  oblong. 
The  whole  appendage  is  strongly  setose. 

First  pereiopod.  The  basos  and  ischios  are  much  as  in  P.  aus- 
tralis. The  meros  is  subtriangular,  the  anterior  side  being 
produced  into  a  long,  strong  process,  which  terminates  in  a  single 
spiniform    seta.      The  face   turned    towards   the   propodite    is 
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flattened  and  expanded  transversely,  so  as  to  form  a  surface 
against  which  rests  the  face  of  the  propodite  when  the  latter  is 
bent  back.  The  shape  of  the  carpus  is  represented  in  the 
drawing.  The  propodite  is  much  more  swollen  than  in  any  of 
the  three  species  hitherto  described  and  is  broadly  triangular. 
The  proximal  half  of  the  palm  surface  is  produced  so  as  to  form 
a  more  or  less  flattened  plate  which  terminates  distally  in  a 
single  stout  tooth.  Proximally  to  this  the  plate  is  bordered  by  a 
row  of  six  short,  stout  spines,  which  lie  slightly  to  the  outer  side, 
so  that,  when  closed,  the  dactylos  lies  inside  them.  The  dactylos 
is  a  long,  powerful,  curved  structure,  which  can  be  closed  down 
upon  the  palm  of  the  propodite.  At  about  half  its  length  it 
bears  a  strongly-developed  tooth,  which  fits  into  the  space 
between  the  tooth  on  the  propodite  and  the  base  of  the  dactylos. 

Set»  are  not  so  numerous  as  on  the  corresponding  appendage 
of  /^.  australis.  The  basos  bears  a  few  which  are  very  short; 
the  ischios  carries  a  few  tufts  on  its  posterior  side ;  the  meros 
has  very  few ;  the  carpus  has  well-developed  tufts  on  its  posterior 
side ;  a  fringe  of  setae  lies  to  the  outside  of  the  spines  on  the 
posterior  edge  of  the  propodite,  which  also  carries  a  narrow 
transverse  band  of  set«e  at  the  base  of  the  dactylos  on  the 
anterior  and  posterior  sides.  The  dactylos  carries  minute  groups 
of  little  setaj,  the  groups  being  arranged  in  longitudinal  rows. 

Other  Appendages  of  the  Pereion, — The  second,  third  and  fourth 
appendages  agree  generally  in  form  with  those  of  P,  australis^ 
but  the  setae  are  short,  strong  and  spiney  and  very  much  less 
numerous.  In  the  male  there  are  no  spines  on  the  propodite 
similar  to  those  of  P,  australis^  and  the  dactytopodite  is  not  bent 
round  so  as  to  form  a  claw,  and  has  only  a  slight  tooth  developed. 
The  fifth,  sixth  and  seventh  are  similar  to  the  fourth,  the  basos 
not  being  expanded  as  in  P,  australis. 

First  Pleopod  (Fig.  8). — The  endopodite  is  much  stouter  than 
the  exopodite.  At  the  inner  proximal  end  a  small  lobe  is 
indicated,  and  is  indistinctly  separated  ofl*  from  the  main 
part,  which  terminates  distally  in  a  rounded  end  which  is  not 
emarginate  as  in  P,  australis. 

The  exopodite  is  long,  narrow  and  pointed,  with  a  slight 
curvature  outwards  and  a  lobe  at  its  proximal  end  running 
alongside  the  basal  portion.  The  margin  of  the  exopodite  is 
fringed  with  long  simple  setae.  2a 
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Second  Pleopod. — The  second  pleopod  is  larger  than  the  first 
pleopod.  The  endopodite  consists  of  two  parts.  First  the  penia] 
filament.  This  lies  on  the  inner  side  and  does  not  extend  so  far 
as  the  first  joint  of  the  exopodite.  It  curves  slightly  outwards 
and  in  transverse  sections  has  the  form  of  figure  8.  A  few  short, 
stout  setae  are  present  along  the  inner  margin  proximally. 

The  second  portion  is  similar  to  the  endopodite  of  the  first 
pleopod  except  that  the  proximal  lobe  is  not  so  well  marked. 

The  exopodite  consists  of  two  joints.  The  proximal  one  has  a 
process  extending  along  the  margin  of  the  base  and  bears  a  fringe 
of  simple  setae.  The  second  joint  is  short  and  lanceolate.  Its 
margin  carries  about  forty-four  simple  setae. 

Third  Pleopod. — The  third  pleopod  has  the  endopodite  similar 
in  form  to  that  of  the  first,  except  that  the  proximal  lobe,  though 
present,  is  not  so  large.  The  exopodite  is  similar  to  that  of  the 
second,  except  that  the  basal  process  is  smaller.  The  protopodite 
gives  ofi*  on  the  outer  side  a  lobe  which,  according  to  Dr.  Chilton, 
perhaps  represents  an  epipodite,  the  margin  of  which  is  fringed 
with  long,  simple  setae. 

The  Fourth  and  Fifth  Pleopods. — These  are  similar  in  general 
shape  to  the  third,  but  the  epipodite  gradually  increases  in  size 
from  the  third  pleopod  backwards. 

Uropods. — The  uropods  do  not  project  backwards  beyond  the 
pleon.  The  basal  joint  is  as  long  as  the  longer  of  the  two  rami, 
and  very  stout.  On  its  inner  surface  it  bears,  about  half-way 
along  its  length,  a  strong  spinose  seta,  and  a  few  smaller  setse 
are  present  at  intervals.  Its  distal  extremity  carries  a  single 
strong  and  one  or  two  smaller  spinose  setae,  no  pectinate  ones 
being  present  in  this  position  as  in  P.  australis. 

Its  upper  surface  is  broad  and  concave,  and  at  the  inner  angle 
it  is  produced  into  a  well-marked  process  terminating  in  a  strong, 
spinose  seta.  A  few  large  and  small  setae  are  present  along  the 
upper  inner  margin. 

The  two  rami  are  strong  and  curved  ;  the  inner  is  considerably 
longer  than  the  outer,  and  both  bear  a  few  strong  setae  which  are 
not  arranged  in  groups.  The  points  of  the  rami  are  dark  brown 
in  colour. 
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Generic  Position, — The  present  species  differs  from  the  members 
of  the  genus  Phreatoicus^  to  which  it  is  closely  allied  in  two  par- 
ticulars, and  to  such  an  extent  as  to  warrant  the  formation  of  a 
new  genus  for  its  reception.  These  are  the  form  of  the  uropods 
and  of  the  telson.  In  his  generic  description  of  Phreatoicus^  Dr. 
Chilton  characterises  the  telson  as  "  subcorneal,"*  and  each  of 
the  species  he  describes  has  the  telson  terminated  by  a  small, 
prominent  projection  of  very  characteristic  form.  This  process  is 
absent  in  our  species  and,  though  it  is  difficult  by  a  single  word 
to  express  the  form  of  the  telson,  yet  it  certainly  is  not  "  sub- 
conical."  Its  sudden  truncation  and  horse-shoe  shape  in  trans- 
verse section  are  features  which  mark  it  off  strongly  from  the 
form  found  in  Phreatoicus.  The  uropods  again  are  short  and 
stout  and  do  not  project  appreciably  behind  the  telson,  differing 
greatly  in  this  respect  from  the  long,  styliform  uropods  of 
Phreatoicus, 

A  sexual  difference  found  in  the  males  of  Phreatoicus  again  is 
not  found  in  the  present  species.  As  described  by  Dr.  Chilton 
the  fourth  pereiopod  of  the  male  is  modified  slightly  so  as  to  form 
a  grasping  organ  of  the  subchelate  type ;  whereas  in  our  species 
this  modification  does  not  occur  and  the  appendage  is  similar  to 
the  others. 


EXPLANATION   OF  PLATES    III.   and   IV. 

Fig.  1. — Phreatoicopsis  terricola.    <^ 

Fig.  2. — Left  Mandible. 

Fig.  3. — Right  Mandible. 

Fig.  4. — Lower  Lip. 

Figs.  5,  5flr. — First  Maxilla. 

Fig.  6. — Second  Maxilla. 

Fig.  7. — Maxillipede. 

Fig.  8.— First  Pleopod. 

The  magnification  is  indicated  in  the  case  of  each  figure. 


•  Trans.  New  Zealand  Institute,  1882,  vol.  xv.,  p.  89.     Records  of  the  Australian 
Museum,  vol.  i.,  p.  151.    Trans.  Linn.  Soc.  London,  vol.  vi.,  pt.  2,  p.  185. 


Art.  IV. — Geological  Notes  on  the  Geld  and  Indi  Rivers 
and  Monaro  Gap,  Mount  Kosciusko,  N.8.W. 

By  A.  E.  KiTSON. 

[Read  7th   May,  1896.] 

The  portion  of  New  South  Wales  referred  to  in  this  paper  is 
comparatively  little  known,  and  therefore  it  may  be  advisable  to 
make  a  few  remarks  on  its  topography  before  entering  upon  its 
geological  features.  By  reference  to  the  map  submitted,  which 
with  certain  alterations  and  additions  is  a  copy  of  that  published 
in  1881  by  the  Department  of  Lands  and  Survey  of  this  Colony, 
it  will  be  noticed  that  opposite  the  Bringeinbrong  homestead  the 
main  stream  receives  a  lar^e  tributary  called  the  Little  Murray, 
Swamp  or  Gehi  River.  From  here  to  its  source  it  is  known  as 
the  Indi  and  on  the  east  for  some  distance  is  flanked  by  the 
Youngal  Range  which  runs  to  Mount  Kosciusko  and  forms  the 
divide  between  it  and  the  Gehi ;  on  the  west  by  a  range  running 
to  Mount  Pinnibar  in  Victoria.  On  the  east  of  the  Gehi  are 
many  subsidiary  spurs  of  the  Dargal  and  Bogong  Mountains, 
from  which  among  others  come  its  affluents,  the  Swampy  Plain, 
Khancoban,  Black  and  Gehi  Creeks.  Near  its  junction  the  river 
flows  through  the  rich  grassy  flats  of  the  Bringeinbrong  and 
Khancoban  Runs,  but  about  ten  miles  higher  up  the  valley 
rapidly  narrows  and  the  stream  is  more  or  less  confined  between 
steep  gorges.  The  country  between  here  and  Groggin  on  the 
Indi,  some  thirty  miles  away,  is  uninhabited,  but  huts  at  Black 
Creek  and  Gehi  River  are  used  by  drovers  and  travellers  gene- 
rally. Groggin  has  three  inhabitants,  the  stockman  of  the  run 
and  two  selectors  on  the  Victorian  side.  From  here  the  Kosci- 
usko track  crosses  the  Snowy  and  Leatherbarrel  Creeks  and  their 
divides,  which  are  spurs  from  the  main  peak,  and  branches  off 
north  at  Monaro  Gap,  six  miles  from  Mount  Kosciusko,  at  an 
altitude  of  5900  feet. 

On  the  geological  map  of  New  South  Wales,  published  in  1893, 
most  of  the  country  bordering  on  the  Gehi  and  Indi  Rivers  is 
coloured  as  Silurian  with  a  little  granite  some  distance  to  the 
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east.  As  far  as  I  have  been  able  to  discover,  however,  the 
geological  features  of  the  greater  portion  of  the  district  have  not 
yet  been  described.  In  his  "Southern  Gold  Fields,"  p.  125,  the 
late  Rev.  W.  B.  Clarke,  M.A.,  F.G.S.,  etc.,  briefly  speaks  of  the 
country  between  the  Indi  and  the  Muniong  Range  as  granite 
and  slate  with  dykes  of  porphyry  from  the  subjacent  granite,  and 
near  the  summit  the  slate  transmuted  into  an  imperfect  gneiss. 
The  map  published  with  the  volume  does  not  delineate  the 
features  of  the  country  on  the  west  of  the  Muniong  Range  and 
as  the  names  of  localities  have  since  been  changed  it  is  exceed- 
ingly difficult  to  trace  his  course,  but  judging  by  the  description 
given  on  p.  121,  he  appears  to  have  followed  the  Snowy  Creek 
up  to  the  point  opposite  Leatherbarrel  ford  which  is  probably 
identical  with  his  Woolayian,  then  along  the  present  track  to 
Burramungee  (Monaro  (Jap  ?).  Tangaruccan,  spoken  of  on  p. 
138,  may  be  the  place  now  known  as  Tom  Groggin  or  more 
commonly  Groggin,  and  Piaderra  also  somewhere  in  the  same 
locality.  As  regards  that  portion  along  the  Groggin  track  the 
boundaries  shown  on  the  geological  map  will  require  a  little 
variation  since,  with  the  exception  of  one  limited  portion,  the 
whole  area  consists  of  various  kinds  of  granite.  In  the  following 
paper  I  shall  endeavour  to  give  a  brief  outline  of  the  general 
geological  features  on  this  and  the  Kosciusko  track  as  gathered 
during  a  hurried  journey  along  it.  Time  forbade  a  careful 
examination  of  any  particular  locality,  so  the  observations  were 
necessarily  general  and  there  are  several  portions,  more  especially 
near  the  "Gehi  Wall,"  that  are  highly  interesting  and  worth 
careful  study. 

The  Victorian  township  of  Towong  on  the  Murray  River  lies 
at  the  northern  termination  of  the  Mount  Elliot  Range  consisting 
of  granite  and  mica  schist  with  highly  auriferous  quartz  veins  and 
reefs.  A  flat  about  a  mile  and  a  half  wide  separates  this  range 
from  those  in  New  South  Wales  and  is  a  rich  alluvium  several 
feet  deep  with  a  sub-stratum  of  sand  and  gravel  containing 
pebbles  of  granite,  slates,  mica  schists,  quartz,  quartzite,  etc. 
For  some  eight  miles  the  track  follows  the  valley  of  the  Little 
Murray,  then  turns  to  the  east  to  cross  a  low  range  forming  the 
Khancoban — Black  Creek  Divide.  The  rock  is  a  flne-grained, 
pinkish-grey  granite  with  much  orthoclase  and  quartz,  but  little 
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mica.  Tt  is  greatly  decomposed,  forming  a  cold,  poor  soil  of 
little  depth,  mainly  of  siliceous  fragments  with  numerous  pieces 
of  rose  quartz.  The  Black  Creek  contains  granitic  detritus  only 
and  from  this  point  a  plateau  rises  gently  over  a  light  grey 
biotite  granite,  with  well-defined  bosses  here  and  there,  to  the 
"  Gehi  Wall,"  where  the  igneous  rocks  give  place  to  vertical  grey, 
yellow,  brown  and  olive-green  phyllites,  argillaceous  schists  and 
slates.  Many  of  them  are  exceedingly  fissile,  while  others  break 
into  irregular,  ragged-edged  pieces.  The  boundary  is  plainly 
marked  by  a  much  more  vigorous  growth  of  timber  on  the 
"  Wall  "  than  on  the  plateau.  The  rocks  have  an  almost  due 
north  and  south  strike,  and  so  steep  is  the  descent  into  Bain 
Creek  at  the  foot  that  in  a  distance  of  some  350  yards  the 
height  comes  from  2225  feet  to  1400  feet. 

Between  Bain  and  Gehi  Creeks  the  track  crosses  the  point  of 
a  small  spur  where  the^ rocks  are  similar  to  those  in  the  "Wall." 
No  outcrop  occurs  on  this  point,  but  in  the  bed  of  the  Gehi 
Creek  at  the  foot  of  the  spur  a  striking  example  of  contact 
metamorphism  may  be  noticed.  The  original  slates  having  a 
S.  50°  W.  dip  of  61°  have  been  transmuted  into  white,  black, 
brown  and  grey  porcellanite,  lydianite  and  jasper,  while  on  the 
southern  bank  a  mass  of  grey  granite  outcrops  at  the  water's 
edge,  showing  clearly  that  the  stream  at  this  point  flows  along 
the  line  of  junction.  The  granite  extends  to  the  bank  of  the 
Gehi  River  near,  and  evidently  the  spur  between  the  river  and 
creek  is  composed  of  the  same  rock.  The  pebbles  in  both  streams 
consist  of  the  rock  already  mentioned  as  well  as  mica-schist, 
slate  and  quartzite,  with  glittering  sand  of  white,  yellow  and 
black  mica.  In  the  river  are  large  boulders  of  the  local  granite. 
At  the  "  Wall "  the  stream  enters  a  precipitous  cation  and  from 
its  source  to  here  is  known  as  the  Gehi. 

At  none  of  the  three  river  fords  close  by  is  there  any  evidence 
of  sedimentary  rocks  in  situ,  yet  as  the  pebbles  in  the  river  above 
the  creek  junction  include  many  of  metamorphosed  sedimentary 
origin  it  is  highly  probable  that  an  outcrop  of  those  rocks  occurs 
in  the  neighbourhood.  There  is  a  marked  absence  of  fossils  in 
the  "  Wall,"  but  judging  by  the  great  inclination  and  lithological 
characteristics  of  the  rocks  they  are  probably  Lower  Silurian. 
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Between  the  last-mentioned  spur  and  the  southern  ridge  therei 
is  a  deposit  of  alluvium,  twenty-five  feet  deep,  showing  the 
remains  of  old  river  terraces.  The  southern  ridge  is  granite,  some 
of  it  consisting  of  light-pink  orthoclase,  and  pearly  muscovite 
in  about  equal  proportions  with  milky  quartz,  other  portions 
of  an  exceedingly  fine-grained,  red,  gneissose  variety  mainly 
composed  of  mica,  highly  decomposed  and  having  a  foliatexl 
appearance  much  like  that  of  a  mica  schist. 

From  the  end  of  this  ridge  the  river  valley  bears  straight 
towards  Mount  Kosciusko,  through  extremely  rugged  country 
hitherto  found  impracticable  for  horses  and  the  track  trends 
southwards  to  the  Indi  Valley.  On  leaving  the  river  it  follows 
the  course  of  a  large  creek  for  some  distance.  In  the  gravels  on 
the  flat  are  several  prospecting  shafts  from  three  to  ^ve  feet  deep. 
Between  here  and  Scrubby  Creek  lies  a  low,  granite  spur  of  the 
Youngal  Range  whose  highest  point  is  some  2300  feet.  The 
granite  is  a  fine-grained  muscovite  variety  of  shades  of  grey,  pink 
and  red,  the  former  prevailing  on  the  Gehi  slope  and  the  latter 
on  that  into  Scrubby  Creek,  where  the  rock  decomposes  into  a 
rich,  red  loam  of  considerable  depth.  Granite  of  the  same 
character  occurs  on  the  opposite  slope,  beyond  which  it  changes 
to  a  greyish-white  with  little  muscovite  forming  a  poor  soil. 
This  is  the  main  Youngal  Range  and  has  here  an  altitude  of 
2700  feet.  After  getting  into  the  valley  of  the  Indi  no  outcrop 
is  visible  till  the  river  is  reached.  Between  this  point  and 
Groggin  the  rock  in  situ  may  be  seen  in  the  bed  of  the  stream, 
and  also  at  the  junction  of  Omeo  Creek  and  again  at  Selk  Creek, 
where  it  forms  a  bar  almost  across  the  river.  It  is  a  pretty,  grey 
granite  showing  little  decomposition,  and  is  totally  different  from 
any  met  with  south  of  the  Gehi.  It  is  evidently  an  intrusive 
one  of  more  recent  age,  and  comes  in  from  the  south  through 
Groggin.  The  bed  of  the  river  contains  several  kinds  of  schists, 
slates,  sandstones  and  granites.  At  Groggin  the  rock  is  of  a 
much  darker  colour  owing  to  an  increase  in  the  quantity  of 
biotite. 

Here  the  track  leaves  the  Indi  Valley  and  bears  off  for  the 
Monaro  Gap.  As  far  as  the  Snowy  Creek  there  is  no  appreciable 
change  in  the  rock,  and  the  stream  contains  the  same  kinds  of 
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pebbles  as  the  Indi.  In  the  bank,  however,  there  is  a  small 
outcrop  of  gneissose  granite,  much  decomposed  and  overlain  by 
two  or  three  feet  of  gravels. 

For  some  two  miles  the  track  ascends  very  rapidly  up  the 
range  between  the  Snowy  and  Leatherbarrel  Creeks  over  an 
interesting  area  of  granite.  In  many  places  it  is  an  amorphous 
or  micro-crystalline  felspar  with  a  few  small  crystals  of  biotite 
and  a  little  quartz ;  in  others  it  has  very  much  the  appearance  of 
a  foliated  granite ;  and  again  it  is  a  typical  granite  with  large 
crystals  of  white  oi-thoclase  and  muscovite,  with  masses  of  grey 
opaque  quartz.  The  orthoclase  changes  into  various  shades  of 
pink,  red  and  grey,  and  with  the  disappearance  of  the  muscovite 
the  rock  becomes  a  pretty  porphyritic  aplite.  Running  through 
the  granite  with  a  general  north  and  south  strike  are  many  dykes 
from  live  to  twenty-five  feet  wide,  some  of  a  dense,  hard,  dark 
rock  resembling  diorite,  much  jointed  and  breaking  into  small 
blocks,  others  of  a  rock  something  like  diabase.  About  four 
miles  from  Groggin  the  sedimentary  rocks  again  become  visible. 
No  outcrop  can  be  seen  at  the  junction  but  small  loose  pieces  of  a 
red,  very  micaceous  granite,  much  decomposed,  appear  on  the 
granite  side  of  the  boundary.  Some  fifty  yards  further  on  the 
first  outcrop  of  the  stratified  rocks  occurs.  It  is  a  slightly  con- 
torted, white  slate  so  much  altered,  broken  and  decomposed  as  to 
make  it  difficult  to  get  an  accurate  dip.  This,  however,  appears 
to  be  66**  to  E.  From  here  to  the  ford  at  the  Leatherbarrel,  over 
a  mile  away,  the  rocks  gradually  merge  into  the  softer  and  less 
indurated  slates  and  schists.  Several  outcrops  convey  the 
impression  that  those  which  now  are  much  jointed,  disintegrated 
and  crumbling  to  a  white  clay  were  once  very  fissile,  argillaceous 
slates.  The  strike  of  all  varies  from  N.  to  N.E.  with  a  dip  of  55** 
to  71**  E.  to  S.E.  This  western  ridge  has  a  height  varying  from 
3300  to  3800  feet. 

On  the  point  overlooking  the  ford  the  rocks  are  talcose  and 
argillaceous  schists.  Much  jointed,  yellowish-grey  phyllites  with 
a  dip  of  85°  to  87°  to  E.N.E.  outcrop  in  the  bed  of  the  creek 
which  has  here  an  altitude  of  about  3300  feet.  On  the  steep 
eastern  slope,  however,  the  rocks  can  be  seen  to  much  better 
advantage,  and  observations  taken  are  more  accurate  than  on 
the  opposite  ridge  where  the  outcrops  are  small.      Argillaceous 
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schists  and  slates  principally  olive-green  in  colour  are  the  prevail- 
ing rocks.  They  have  a  dip  varying  from  57°  to  73°  N.  50°  E. 
to  E.N.E. 

Some  of  the  slates  are  so  exceedingly  fissile  that  a  good  hand 
specimen  cannot  be  obtained.  They  are  also  much  jointed  and 
slightly  contorted.  The  joints  run  in  many  directions  at  high 
angles.  Near  the  top  of  the  cutting  is  a  band  of  deep  reddish- 
brown  talc-schist  intercalated  between  the  slates.  It  presents  a 
rough  pitted  surface  and  stands  out  in  a  well-marked  ridge, 
affording  a  striking  contrast  to  the  soft,  brittle  and  fissile  slates 
on  each  side. 

Veins  of  quartz  from  mere  threads  to  reefs  several  inches  wide 
intersect  the  strata  on  both  sides  of  the  creek,  and  at  one  place 
on  the  eastern  ridge  a  reef  nine  inche's  to  two  feet  wide  crosses 
the  track.  The  quartz  is  of  a  milky,  vitreous  nature,  cellular, 
and  highly  charged  with  a  green  mineral  which  lines  the  walls  of 
the  cavities  in  minute  hair-like  crystals.  These  veins  run  more 
or  less  in  the  same  direction  as  the  strike  of  the  rocks.  The 
pebbles  in  the  stream  consist  of  schists,  slates,  and  the  foliated 
granite  of  the  Kosciusko  region,  with  many  large  sub-angular 
pieces  of  the  local  rocks.  The  gravel  and  sand  is  one  glistening 
mass  of  brownish-yellow  mica  relieved  by  fragments  of  parti- 
coloured slates.  The  Leatherbarrel  rocks  resemble  those  at  the 
"  Gehi  Wall "  in  many  respects  and  probably  belong  to  the  same 
beds. 

The  top  of  the  eastern  ridge  just  above  the  creek  is  about 
4000  feet  high.  From  here  no  outcrop  was  noticed,  still  the 
character  of  the  rocks  indicates  a  transition  similar  to  that  on 
the  western  ridge.  About  two-and-a-half  miles  from  the  creek  a 
highly  siliceous  granite  makes  its  appearance.  The  junction  is 
masked,  but  probably  is  at  the  point  where  the  ridge  meets  the 
main  divide.  The  quartz  predominates  greatly  over  the  felspar 
and  the  crystals  of  mica  are  few  and  small.  Rose  quartz  is 
plentiful  and  litters  the  bed  of  a  small  watercourse. 

Nearer  the  Monaro  Gap  a  distinctly  foliated  structure  is 
apparent,  and  the  rock  partakes  of  the  character  of  a  siliceous 
gneiss.  The  foliations  are  finely  marked  and  close  together,  the 
intervening  felspar  being  removed  for  some  little  distance  from 
the  edge,  giving  the  rock  an  interesting  fretted  appearance.     The 
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pocket  lens  reveals  a  few  minute  flakes  of  pearly  muscovite 
among  the  felspar  bands.  Later  on  biotite  takes  the  place  of 
muscovite  though  the  rock  is  otherwise  similar.  This  laminated 
characteristic  occurs  also  in  the  rose  quartz,  many  pieces  having 
a  distinctly  banded  appearance  and  occurring  in  certain  definite 
shapes  apparently  indicating  jointing.  The  joint  planes  run 
almost  at  right  angles  to  the  planes  of  lamination.  Another 
feature  of  the  rose  quartz  is  a  peculiar  flecking  of  colourless 
quartz  in  a  milky  matrix  to  both  of  which  the  rose  colour  seems 
to  be  imparted. 

The  fretted  fragments  of  gneiss  and  rose  quartz  persist  to  near 
the  Monaro  Gap  where  a  grey,  gneissose  granite,  appears.  It 
is  composed  of  quartz,  medium  crystals  of  light  flesh-coloured 
orthoclase  which  weathers  quite  white,  and  small  crystals  of 
biotite,  and  is  the  prevailing  rock  on  this  part  of  the  main 
divide. 

I  desire  to  express  my  thanks  to  Mr.  A.  W.  Howitt,  F.G.S., 
for  generously  undertaking  to  microscopically  examine  several  of 
the  rocks  noticed ;  to  Mr.  T.  S.  Hall,  M. A.,  for  his  kindness  in 
revising  this  paper  and  suggesting  several  alterations  which  I 
have  gratefully  adopted ;  and  to  Mr.  C.  A.  Robinson,  for  kindly 
preparing  an  enlargement  of  the  maps  before  mentioned. 

With  the  permission  of  the  Society  I  hope  at  a  future  time 
to  submit  a  few  notes  on  the  Geology  of  the  country  between 
Monaro  Gap  and  Mount  Kosciusko. 

Note. — The  distances  and  heights  (aneroid)  are  to  be  taken 
as  approximate  only. 


Art.  V. — Note  on  Aboriginal  Rock  Painting  in  the 
Victoria  Range,  County  of  Divndas,   Victoria., 

(With  Plate  V.) 

By  Rev.  John   Mathew,  M.A.j  B.D. 

[Eead  4th  June,  1896.] 

The  Victoria  Range,  in  the  County  of  Dundas,  Victoria,  is 
remarkable  for  the  multitude  of  bold,  bare  crags  which  crown  its 
peaks  and  dot  its  sides.  Some  of  them  are  gigantic  in  siae  and 
fantastic  in  form.  On  the  face  of  one  of  these  huge  masses  the 
sketches  are  to  be  seen  which  form  the  subject  of  this  note.  It 
is  situated  in  the  Parish  of  Billiminah  about  five  miles  east  of 
Mr.  Carter's  Gleiiisla  homestead,  which  is  on  the  main  road  about 
half-way  between  Horsham  and  Hamilton. 

On  the  north  bank  of  the  Billiminah  Creek,  at  the  point  where 
it  emerges  from  the  bosom  of  the  ranges  and  some  three  hundred 
yards  from  its  bed,  the  rock  stands,  an  impressive  object,  on  the 
southern  slope  of  a  western  rib  of  the  Victoria  Range.  It  rises 
abruptly  to  a  height  of  upwards  of  sixty-five  feet.  The  outline 
of  the  base  is  an  oblong;  the  angles  at  the  south  end  are  approxi- 
mately right  angles,  and  the  north  end  is  rounded.  Half-way  up 
the  rock  on  the  northern  side  there  is  a  large,  natural  cavern 
extending  into  the  cliff  some  ten  feet,  the  interior  being  visible 
from  the  ground. 

The  southern  face  of  the  rock  is  about  fifty  feet  in  width  and 
projects  over  a  plat  of  ground  which  has  been  cleared  and  levelled 
partly  by  nature,  partly  by  human  agency.  The  angle  at  the 
base  is  about  sixty  deg.,  but  as  the  rock  rises  it  declines  more 
from  the  perpendicular.  As  the  horizontal  line  taken  from  the 
middle  of  the  base  forward  to  the  point  whence  a  perpendicular 
would  reach  the  brow  of  the  rock  measures  foi"ty-nine  feet,  the 
height  of  the  brow  from  the  ground  must  be  at  least  sixty  feet, 
and  is  probably  more.  The  face  fronts  a  little  to  east  of  south, 
widening  and  taking  a  slight  turn  to  eastward  near  the  summit. 
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The  ground  sheltered  by  the  overhanging  crag  is  marked  by  a 
curved  line  where  herbage  begins.  From  the  centre  of  the  face 
to  this  line  the  distance  is  thirty-three  feet.  This  grassless, 
sheltered  space  is  now  a  camp  for  sheep  and  cattle.  At  one 
time  it  must  have  formed  a  favourite  resort  of  the  blacks.  Its 
former  occupants  have  taken  considerable  trouble  to  clear  away 
loose  fragments  of  rock.  There  is  also  some  indication  of  loose 
soil  having  been  banked  up  at  the  southern  edge  of  the  protected 
part,  suggesting  that  a  breakwind  may  have  been  erected  there. 
Looking  southerly  the  view  is  charming.  From  the  opposite  side 
of  the  Billiminah  Creek  the  Victoria  Range  extends  to  the  south 
south-west  as  far  as  the  eye  can  reach  in  a  serrated  line  of  rocky 
hills  lightly  clad  with  timber.  In  the  immediate  neighbourhood 
of  the  huge  rock-shelter  the  hills  are  also  wooded,  the  prevailing 
timber  being  stringy-bark.  The  delightful  murmur  of  a  waterfall 
comes  from  a  short  distance  up-stream,  and  is  audible  at  the 
rock. 

At  the  base  the  cliff  is  a  quartzose  sandstone,  of  a  greyish 
colour,  translucent  in  places.  Upwards  the  stone  becomes  redder 
and  looser  grained,  and  the  striations  are  more  distinct.  Apart 
from  a  few  cracks  and  easy  undulations  the  surface  on  the  south 
side  is  even  and  comparatively  smooth,  thus  offering  an  enticing 
"  canvas  "  to  any  one  of  artistic  inclination. 

As  the  highest  markings  are  eight  feet  five  inches  from  the 
ground  in  perpendicular  height,  it  is  evident  that  certain  loose 
fragments  of  rock  which  lie  outside  the  sheltered  patch  were 
lying  at  the  base  of  the  face  and  served  as  scaffolding  to  the 
artist  when  the  paintings  were  executed,  and  were  subsequently 
removed  tx)  render  the  place  a  comfortable  camp.  The  lowest 
marks  occur  four  inches  from  the  ground.  I  take  this  as  an 
indication  that,  since  the  completion  of  the  work,  a  quantity  of 
gravel  has  been  gradually  deposited  under  the  shelter,  having 
been  conveyed  from  the  east  side  by  heavy  downpours  of  rain 
and  the  trampling  of  animals. 

The  surface  upon  which  the  painting  has  been  done  measures 
from  side  to  side  thirty-seven  feet.  The  work  consists  chiefly  of 
numerous  short  upright  strokes,  a  few  slightly  undulating  lines 
drawn  perpendicularly  or  horizontally,  branches,  foliage,  and 
figures  of  animals.     To  get  a  fairly  accurate  reproduction  is  a 
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matter  of  considerable  difficulty  and  necessitates  very  close  and 
careful  inspection  for  several  reasons.  The  outlines  are  weather- 
worn and  in  various  places  it  is  next  to  impossible  to  distinguish 
them  from  the  red  blotches  naturally  in  the  stone.  The  difficulty 
of  copying  has  been  increased  through  the  ambition  of  white 
people  to  secure  a  cheap  fame  by  scribbling  over  the  aboriginal 
work  with  charcoal.  One  feels  indignant  that  so  rare  a  relic  of 
aborighial  art  should  be  wantonly  desecrated  and  defaced. 

The  paintings  were  discovered  in  1866  by  Messrs.  Muirhead 
and  Carter.  The  latter  affirms  that  they  look  just  about  as 
fresh  as  when  first  seen.  This  is  not  surprising,  as  they  are 
perfectly  protected  from  rain.  The  oldest  blacks  professed  to 
have  seen  them  in  their  boyhood,  but  were  so  unfamiliar  with 
the  spot  that  they  could  not  find  it  in  spite  of  a  day's  deliberate 
searching.  The  authorship  and  date  of  execution  were  alike 
unknown  to  them. 

An  exceptionally  intelligent  black  suggested  that  the  strokes 
were  a  record  of  time  during  which  encampments  had  been 
continued  at  the  place.  From  their  being  visible  upon  some  of 
the  larger  figures  they  are  obviously,  in  part  at  least,  a  later 
addition  to  the  picture.  I  have  not  delineated  all  the  short 
strokes.  Those  I  have  given  show  how  thickly  they  are  distri- 
buted and  their  relative  lengths  and  positions.  It  appeared  to 
me  that  some  of  them  were  intended  to  represent  grass  and 
foliage. 

The  natives  who  inhabited  the  locality  were  called  by  them- 
selves Kuli.  They  were  of  the  same  stock  as  the  Victorian 
blacks  generally,  and  formed  part  of  the  advance  guard  of  the 
Wiraidheri,  who  inhabited  the  centre  and  south  of  New  South 
Wales ;  the  language  of  the  Kuli,  however,  was  marked  by  more 
numerous  and  distinct  traces  of  relationship  with  the  extinct 
Tasmaniau  race. 

The  principal  subjects  delineated  are  as  follow : — 

1.  Seven  men  engaged  in  a  corroboree. 

2.  An  incomplete  oval  with  a  small  figure  like  the  conven- 

tional heart. 

3.  A   man   and   woman,  the   man's   left    hand    holding    the 

woman's  right. 

4.  Indistinguishable. 
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5.  A  wild  turkey. 

6.  Man  and  woman,  like  No.  3. 

7.  Man  climbing  a  tree. 

8.  An  emu. 

9.  A  native  dog. 

10.  A  man  in  the  act  of  throwing  a  boomerang,  the  weapon 

remarkable  as  having  an  almost  rectangular  bend. 

1 1 .  What  seems  to  be  a  human  hand.     On  the  rock  it  has  the 

appearance  of  having  been  impressed  by  the  hand 
daubed  with  pigment. 

1 2.  Indistinguishable. 

13.  A  man   probably  dancing  in  a  corroboree.     He  wears  a 

kangaroo   tail   and   appears  to  hold  weapons  in  his 
hands. 

14.  A  man  and  woman  like  Nos.  3  and  6,  but  much  better  done. 

15.  Figure  of  a  man,  much  worn  away. 

16.  Kangaroo  hunt;    two  men  and  two  kangaroos;    one  of  the 

men  launching  a  boomerang,  rectangular  like  that  in 
No.  10. 

17.  Woman  carrying  child  on  her  back.  • 

18.  Three  figures,  much  worn,  two  of  them  female. 

19.  Two  like  figures,  each  holding  a  club  in  the  right  hand. 

20.  Seems  meant  for  an  iguana. 

At  the  south-west  corner  I  found  small  water- worn  fragments 
of  a  loose-grained  dark-red  sandstone,  which,  when  used  as  a 
chalk,  marked  the  rock  with  exactly  the  same  colour  as  the 
aboriginal  scoring,  but  with  a  more  sharply  defined  outline. 

Rubbing  the  finger  along  this  streak  produced  the  same 
appearance  as  the  drawing  on  the  face  which  had  been  thus 
softened  and  dimmed  by  the  weather.  The  figures  in  the 
painting  are  mostly  of  a  darker  tint  than  the  strokes,  and  seem 
to  have  been  made  by  smearing.  Mr.  Carter  informed  me  that 
the  natives  used  to  gather  a  fine  red  dust,  worn  from  the  surface 
of  rocks  in  the  neighbourhood  by  the  action  of  the  weather. 
Mixing  this  powder  with  opossum  fat  they  formed  a  paste  which, 
when  dried,  they  used  as  raddle  for  marking.  No  doubt  the 
figures  of  darker  hue  were  done  with  this  preparation. 

On  a  smaller  shelter,  distant  some  200  yards  south-east  from 
the  large  rock,  a  few  marks  are  to  be  seen.     These  embrace  a 
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number  of  upright  strokes,  three  short  upright  strokes  within 
two  short  lines  joined  by  the  upper  ends  at  a  right  angle,  a  bird's 
foot,  and  an  oval  figure  possibly  the  outline  of  a  human  head, 
with  a  dot  for  the  mouth  and  shading  for  a  beard. 

As  compared  with  aboriginal  paintings  elsewhere,  those  at 
Billiminah  are  distinguished  by  the  use  of  only  one  colour,  and 
by  having  the  bodies  of  the  animal  figures  entirely  filled  in. 
They  differ  absolutely  from  those  at  the  other  Glenelg  River  in 
the  north-west  of  Australia  in  subjects,  treatment  and  colouring, 
but  in  the  pose  of  the  human  figures  in  action,  bear  a  strong 
resemblance  to  the  aboriginal  sketches  in  New  South  Wales 
which  have  been  figured  by  Mr.  R.  H.  Mathews  and  others. 


» 


Art.  VI. — On  soine  Facts  in  the  Geographical  Distribution 
of  Land  and  Fresh-water  Verteh^ates  in  Victoria. 

By  A.  H.  S.  Lucas,  M.A.,  B.Sc. 

[Read  8th  July,  1896.] 

A  part  of  this  paper  was  prepared  for  the  Melbourne  meeting 
of  the  Australasian  Association  for  the  Advancement  of  Science, 
1890,  and  was  read  before  the  Biological  Section.  As,  at  that 
time,  certain  orders,  the  Lizards  and  Batrachians,  had  not  been 
carefully  studied,  it  seemed  better  to  defer  publication  until  the 
facts  of  distribution  of  these  orders  had  been  ascertained.  I 
have  since  published  in  the  Proceedings  of  this  Society  a  Census 
of  Victorian  Batrachians  (1891),  and  also,  in  conjunction  with 
Mr.  Frost,  a  Monograph  of  the  Victorian  Lizards  (1893).  I  am 
accordingly  now  able  to  present  a  more  complete  account  of  the 
general  features  of  the  geographical  distribution  of  Victorian 
Land  and  Fresh-water  Vertebrates. 

Limited  as  is  its  area,  the  colony  of  Victoria  comprises  in  its 
territory  a  great  variety  of  country.  The  grass  plains  of  the 
north,  the  mallee  scrub  of  the  north-west,  the  rich  undulating 
grazing  country  of  the  Western  District,  the  Alps  of  the  North- 
East,  the  moist  forests  of  Gippslaiid,  and  the  Southern  District 
which  surrounds  Port  Phillip,  lying  between  the  Otway  Ranges 
and  Wilson's  Promontory,  and  comprising  but  slightly  elevated 
country  with  moors  and  swamps  and  lightly  timbered  arecks, 
constitute  some  half  dozen  well-marked  natural  divisions.  For 
years  Baron  von  Mueller  has  been  indefatigable  in  collecting 
precise  records  of  the  occurrence  of  our  native  plants  in  all  parts 
of  the  colony  (as  indeed  of  all  parts  of  our  continent),  and  in  his 
"Key  to  the  System  of  Victorian  Plants "  he  has  published  a 
table  of  their  distribution.  The  regions  which  he  adopts  as  a 
result   of   his   knowledge   of  the   flora  are  the   same   as   those 
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indicated,  except  that  he  combines  in  one  the  Mallee  and  the 
Murray  Plains. 

While  Victoria  thus  possesses  provinces  which  are  sufficiently 
distinct  from  one  another  in  their  geographical  and  botanical 
features,  these  are  in  most  instances  physically  continuous 
with  adjacent  regions  of  the  neighbouring  colonies.  Thus  the 
northern  plains  form  but  a  part  of  the  great  Central  Murray 
basin,  the  Mallee  and  Western  District  are  only  separated  by  an 
imaginary  meridian  from  South  Australia,  and  the  Alpine  and 
East  Gippsland  regions  merge  in  the  mountain  and  coast  regions 
of  New  South  Wales,  and  thus  form  an  extension  of  the  eastern 
strip  of  our  continent. 

We  have  no  such  complete  and  definite  information  as  to  the 
local  distribution  of  animals  as  the  Baron  has  secured  of  that  of 
the  plants.  Animals,  especially  the  higher  forms,  are  more  difficult 
to  obtain  and  to  preserve  than  plants.  In  this  regard  the  need 
is  felt  of  local  museums  in  each  of  the  provinces  in  which 
examples  from  as  many  localities  as  possible  might  be  preserved 
and  be  available  for  the  aid  of  students  of  distribution  and 
variation.  This  is  especially  desirable  in  the  case  of  the  Verte- 
brates, which  are  so  liable  to  compulsory  migrations  or  local 
extinction  on  the  advent  of  civilised  man. 

In  this  paper  I  have  attempted,  as  far  as  is  possible  in  the 
present  state  of  our  knowledge,  to  tabulate  the  distribution  of 
Victorian  Vertebrates,  omitting  birds,  and  to  discuss  the  sum- 
marised facts.  I  have  made  use  of  all  precise  records  in  Gould, 
the  British  Museum  catalogues,  the  Victorian  National  Museum, 
and  Professor  McCoy's  "  Prodromus  of  Victorian  Zoology,"  and 
of  a  large  number  of  private  and  personal  collections.  Mr.  D. 
LeSouef  gave  me  very  valuable  information  on  the  distribution 
of  the  mammals.  For  purposes  of  comparison  the  distribution 
of  Tasmanian  forms  is  included  as  far  as  known  with  precision. 
In  the  Mammalian  table,  ^*T,"  iu  the  fii*st  column,  stands  for 
Tasmania,  the  other  columns  giving  the  distribution  in  Victoria. 


3a 
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MAMMALIA. 


CHIROPTERA. 


A.  Frugivora. 
Pteropus. 

P,  poliocephalus^  Teuim. 

B.  Insectivora, 
Nyctinomus. 

( =  Molossus  of  Gray) 

N.  australis^  Gray 

N,  pUcatus^  Buch.-Ham. 

Chalixolobus. 

C  tuberculatus^  Forster 
C.  gouldi^  Gray     - 

Nyctophilus. 

N.  timoriensis,  Geoffrey 

Vesperugo. 

V.  pumilus^  Gray* 
V,  kreffti^  Peters 


T. 

s. 

s.w. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

N.W.  I  N.E. 


e. 


The  Victorian  Bats  have  not  been  thoroughly  collected  or 
studied.  Bats,  too,  as  winged  animals  with  considerable  powers 
of  flight  would  be  capable  of  being  carried  with  ease  over  such 
barriers  as  the  Dividing  Eange  or  Bass's  Straits.  Wallace  states 
that  two  small  species  of  North  American  bats  occasionally  reach 
Bermuda,  a  distance  of  at  least  700  miles.  Nyctinomus  ausiralis 
occurs  in  New  Guinea,  N,  plicatus  in  India,  and  Nyctophilus 
timoriensis  all  over  Australia  and  in  the  Malay  Archipelago.  We 
cannot  conclude  much  from  our  table  then,  except  that  we  may 
probably  consider  that  the  conspicuous  absence  of  Fruit  Bats 
from  Tasmanian  orchards  is  due  in  parts  to  the  lower  tempera- 
tures of  the  southern  island. 


»  Said  to  occur  all  over  Australia. 
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RODENTIA. 

T. 

s. 

s.w. 

N.W. 

N.E. 

E 

JCi« 

MURIDiE. 

A-Fttcj 

31US. 

M.  novce-hollandicBy  Waterh. 

X 

M.  tetragonurus^  Hig.  <fe  Pet. 

x 

M,  pachyuruSy  H.  &  P. 

X 

M.  castaneus^  H.  <fe  P.  -         -       x 

J/,  tamarensis^  H.  &  P.         -       x 

AL  veluttfius,  Thomas  -         -       x 

M.  setifer^  Horsfield 

X 

ALfuscipeSy  Waterh.     - 

X 

M.  ^riseo-coeruleus^  H.  &  P.  - 

X 

M.  leucopus^  H.  &  P.    - 

X 

M.  variabilis^  H.  &  P. 

X 

M.  simsoni^  H.  &  P. 

X 

M,  penicillatus^  Gould  - 

X 

Hydromys. 

H,  chrysogaster^  GeotF.  - 

X 

X 

X 

Mastacomys. 

M.  fusaiSy  Thomas 

X 

Hapalotis. 

( =  Coniltirus^  Og.) 

H.  conditor^  Gould 

X 

H.  mitchelli,  Ogilby 

X 

H.  apicalts,  Gould 

X 

H.  albipes,  Licht. 

X 

Here  we  are  at  once  struck  with  the  restriction  of  Hapalotis  to 
the  northern  parts  of  Victoria.  The  moister  climates  of  Southern 
and  Eastern  Victoria  and  of  Tasmania  are  unfavourable  to  the 
genus.  Mastacomys  has  been  met  with  in  Central  Australia 
(Horn  Expedition)  and  in  the  fossil  state  in  New  South  Wales. 
Hydro?nys  is  widely  spread  over  Australia.  The  species  of  Mus 
clearly  need  more  attention.  If  the  Tasmanian  species  enume- 
rated all  hold  good,  it  would  be  a  very  remarkable  thing  if  a 
large  number  of  them  should  not  also  occur  in  Victoria.  That 
the  Victx)rian  mice  have  been  so  far  pretty  much  neglected  must 
indeed  be  freely  admitted. 
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CARNIVORA. 

T. 

s. 

X 

S.W. 
X 

N.W. 
X 

N.E. 
X 

E. 

Canid^e. 
Canis. 

C  dingOy  Blum.    - 

X 

I  suppose  there  is  but  little  doubt  that  the  Dingo  is  a  compara- 
tively late  arrival  in  Australia.  The  Bass  Straits  were  very 
much  as  they  are  at  present,  and  the  Dingo  had  no  means,  or 
need,  of  crossing  them.  On  the  mainland  his  rivals,  the  Thyla- 
cine  and  the  Tasmanian  Devil,  early  became  extinct  before  him. 
They  have  survived  in  Tasmania,  though  the  progress  of  the 
white  man  threatens  their  extinction. 


MARSUPIALIA. 

Dasyurid^. 

T.        s. 

S.W.     N.W. 

1 

N.E. 

E. 

Phascologale. 

P,Jlavipes^  Waterh. 

(var.  typica^  B.M.C.) 
P.  calura^  Gould  - 

X 

X 
X 

P,  penicillaiay  Shaw 
P,  swainsonU  Waterh. 

X 

X 

X 

X 

X 

X 

X 

P,  minima^  Geoffr. 

X 

Sminthopsis. 

S,  murina,  Waterh. 

X 

X 

S,  ieucopus^  Gray 

S.  crassicaudata^  Gould 

X 

X 
X 

X 

Antechinomys. 

A,  lanigera,  Gould 

X 

Dasyurus. 

D,  geoffroyi^  Gould 
D,  viverrtnus^  Shaw     - 

X 

X 

X 

X 
X 

X 

X 

Z>.  macuiatuSy  Shaw 

X 

X 

X 

Thylacinus. 

T,  cynocephaluSy  Fischer 

X 

Sarcophilus. 

S.  ursinuSy  F.  Cuv. 

X 
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Among  the  Dasyurids  we  Diay  note  the  restriction  of  Phasco- 
logale  calura^  Sminihopsis  murina^  Antechinomys  lanigera  and 
Dasyurus  geoffroyi  to  N.W.  Victoria,  and  the  restriction  of 
PhascologaU  minima^  Thyladnus  cynocephalus  and  Sarcophilus 
ursinus  to  Tasmania ;  the  former  apparently  due  to  the  climatic 
(especially,  as  has  been  suggested  by  Professor  Spencer,  probably 
the  bygrometric)  barrier,  and  the  latter  to  the  absence  of  the 
dingo,  while  we  have  already  alluded  to  the  influence  of  the 
absence  of  the  dingo  on  the  perpetuation  of  the  larger  Tasmanian 
carnivorous  marsupials  in  Tasmania.  Further,  while  Phascologale 
flavipes  and  the  more  widely  distributed  P,  penicillata  occur  in 
North  and  in  South  Victoria,  P.  swainsoni  and  Sminthopsis 
leucopus  and  Dasyurus  maculatus  are  found  in  Tasmania  and  only 
the  moister  districts  of  Victoria. 


PERAMELIDiE. 


Peramelrs. 

P,  obesula^  Shaw  ... 
P,  nasuta,  Geoff".  - 
P,  gunnity  Gray    - 
P,  bougainviiiiy  Quoy  &  Gaim. 
ys^T,  fasciata^  Gray 

CHiEROPUS. 

C.  castanotis^  Gray 


T. 


S. 


X 
X 
X 


s.w. 


N.W. 


N.E. 


E. 


Thus  Perameles  fasciaia  and  Chceropus  castanotis  are  confined  to 
the  less  humid  part  of  Victoria,  where  P,  obesula  is  wanting) 
though  it  occurs  in  Tasmania  and  Southern  Victoria. 
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Phalangerid^. 


PHASCOLARCTyS. 

p.  dnereus,  Goldfuss     - 

Phalangista. 
Trichosiirus. 
T.  vulpeculay  Kerr 

vz,v.  fuliginosus^  Og. 
T.  caninuSy  Ogilby 
Pseudochirus, 

P.  cooki^  Desra.    -         -         - 
P.  peregrinuSy  Bodcl. 

Dromicia. 

D,  lepida,  Oldfield  Thomas  - 
D.  nana^  Desm.   - 

Petauroides. 

( =  Petaurista,  Desm.)  - 

P,  taguanoideSy  Desm.  - 
'"  ( =iVolanSy  var.  typica^  Thomas) 
Petaurus. 

{  =  Belideus) 

P.  breviceps,  Waterh.    - 

P.  australis,  Shaw 

P.  scmreus,  Shaw 

Gymnobelideus. 

G.  kadbeateri^  McCoy  - 

Acrobates. 

A.  pygmceus^  Shaw 


T. 

s. 

s.w. 

N.W. 

n.e. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

e. 


X 
X 


PHASCOLOMYIDiE. 


Phascolomys. 

P.  ursinus^  Shaw- 
P.  mite  hell i,  Owen 


T. 

s. 

s.w. 

N.W. 

X 

X 

X 

X 

n.e.  I     E. 
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Tasmania  is  distinctly  weaker  in  Phalangeridce.  The  absence 
of  Fhascolarcius  is  very  marked.  There  are  no  peculiar  North 
Victorian  forms  in  these  two  families.  This  distribution  agrees 
well  with  the  nearly  total  absence  of  the  forest-loving  Phal- 
angeridcB  from  Central  Australia  (Horn  Expedition). 

MACROPODIDiE. 


T. 

s. 

s.w. 

N.W. 

n.e. 

E. 

Macro  PUS. 

M.  giganteus,  Zimm.     - 

X 

X 

X 

X 

X 

var.  fuiiginosus,  Desm.  - 

X 

1      X 

var.  jjielanops,  Gould 

X 

M.  robustus,  Gould 

i    X 

M.  rufiis^  Desm.  - 

X 

M.  ualabatus^  L.  k  G. 

1 

typicus^  Thomas     - 

X 

X 

M.  rujicollis,  Desm. 

var.  typicus^  Thomas 

X 

1 

var.  bennettii^  Waterh.  - 

X 

X 

1 

j 

X 

M.  theiidis,  Less. 

X 

Onychogale. 

0.  frcenata,  Gould 

X 

0.  lunaia^  Gould 

X 

Lagorchestes. 

L.  leporoides,  Gould 

!      X 

1    ^ 

Petrogale. 

P.  penicillaia^  Gray 

X 

Bettongia.    , 

t 

B.  cuniculus^  Og. 

X 

X 

B.  penicillata^  Gray 

X 

POTOROUS. 

P.  tridactyluSy  Kerr 

1 

1 

—  P  apicalis^  Gould 

X 

1 
1 

=  P,  rufus,  H.  <fe  P.       - 

X 
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The  northern  group  of  Macropodidce  is  very  marked,  consisting 
of  M,  rufus^  M.  robustus^  Onychogale  frae?iata  and  O.  lunata^  and 
Lagorchesies  leporoides.  The  Tasmanian  foruis  are  few  in  number 
but  are  all  closely  allied  to  those  of  Southern  Victoria. 


MONOTREMATA. 


echidnid^. 
Echidna. 

E,  acuieata,  Shaw 

var.  setosa^  Cuv.    - 

ornithobhynchidie. 
Ornithorhynchus. 

O.  anattnus^  Shaw 


T. 

s. 

s.w. 

N.W. 

N.E. 

X 

X 

X 

X 

X 

x' 

X 

X 

REPTILIA. 
CHELONIA. 


Chelydid^. 
Emydura  (Chelymys). 
E,  macquaria^  Cuv.  - 

Chelodina. 

C  longicoilis^  Shaw  - 


T. 

S.  &E. 

X 

N.  &W. 


Neither  of  these  Chelonians  seems  to  have  reached  Tasmania. 
Emydura  fnacquaria  does  not  appear  to  be  an  inhabitant  of 
Coastal  New  South  Wales  or  South-East  Victoria,  while  Chelo- 
dina  longicollis  occurs  freely  on  both  sides  of  the  mountain  chain 
in  both  colonies. 
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OPHIDIA. 


TYPHLOPIDiE. 

Typhlops. 

T.  btcolor^  Peters 

J!  pofygrammicuSy  Schleg. 

T,  bi'tuberculatus^  Peters  - 

Dendrophid^. 
Dendrophis. 

D.  punctulata^  Gray 

Pythonid^. 

MORELIA. 

M.  variegata,  Gray  - 
M,  spilotes 

ELAPIDiE. 
DiEMENIA. 

D.  superciliosa^  Fischer  - 
D,  microleptdota^  McCoy  - 
D.  aspidorhyncha^  McCoy 
D.  reticulata^  Gray  - 

PSEUDONAJA. 

P,  nuchalis^  Giinth.  - 

PSEUDECHIS. 

p.  porphyriacus^  Shaw 
P.  austraiis.  Gray    - 

FURINA. 

F.  bicucullata^  McCoy 

HOPLOCEPHALUS. 

H,  curtus,  Schl. 
H,  superbuSy  Giinth. 
H.  flagellum^  McCoy 
H.  coronoideSy  Giinther 
H,  signatuSy  Jan. 

Vermicella. 

V,  annulaia^  Gray   - 

ACANTHOPHIS. 

A.  antarcticiiy  Shaw 


X 
X 
X 

X 


S.  &E. 


X 
X 
X 
X 
X 


N.  &  W. 


X 
X 


X 
X 


X 
X 
X 
X 


X 
X 
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In  summaries  of  this  sort,  while  we  may  make  use  of  numbers, 
we  are  very  far  from  being  able  to  obtain  in  accurate  numerical 
terms  the  relations  which  the  compared  regions  bear  to  one 
another.  The  number  of  species  which  are  common  to  two 
regions  may  be  the  same  as  that  for  two  other  regions,  but,  if 
the  former  are  species  abounding  in  individuals  while  the  latter 
are  rare  forms,  it  is  plain  that  the  latter  relationship  points  to  a 
more  ancient  continuity  than  the  former.  Inaccuracy  in  report 
of  single  or  infrequent  occurrences  may  greatly  affect  numerical 
statistics.  There  is  always  a  margin  of  doubtful  cases  which  we 
cannot  altogether  exclude,  and  cannot  put  into  the  same  category 
with  well-authenticated  or  especially  with  well-known  species. 
Numbers  then  can  do  little  more  than  indicate  the  general  trend 
of  the  evidence. 

Of  the  harmless  snakes  there  are  no  Tasmanian  records,  but  in 
Victoria  there  are  Blind  Snakes,  Green  Tree  Snakes  and  Carpet 
Snakes.  Of  the  Blind  Snakes  Typhlops  polygranwiicus  is  com- 
mon in  the  warm,  drier,  northern  parts  of  the  colony.  Krefft 
mentions  T.  bicolor  as  being  found  near  Melbourne,  but  it  is 
certainly  uncommon. 

The  Tree  Snake,  Dendrophis  punctulata^  is  in  Victoria  confined 
to  the  northern  area,  where  it  is  tolerably  plentiful.  The  Carpet 
Snake,  Morelia  variegata^  is  not  met  with  south  of  the  Divide, 
but  becomes  common  toward  the  Murray  border.  It  occurs  in 
all  parts  of  Australia,  except  in  South  Victoria  and  the  adjacent 
coast  district  of  New  South  Wales.  Krefft  records  the  allied 
Diamond  Snake  of  New  South  Wales,  M.  spilotes^"^  from  the 
Murray  district  of  Victoria. 

Speaking  generally  then,  the  harmless  snakes  are  characteristic 
of  the  northern,  and  are  but  rare  visitors  of  the  southern,  parts  of 
Victoria.  Of  the  venomous  snakes,  Furina^  Vermicella  and 
Acanthopsis  are  northern  genera  exclusively. 

*M.  variejatus  and  M.  npilotes  are  united  in  the  B.M.  Catalogue. 
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LACERTTLIA. 


Gymnodactvlus. 

G-  miliusii,  Bory. 
Phvllodactylus. 

P.  marmoratus,  Gray 

Dl  PLOD  ACT' YLUS. 

D.  slrophurus,  D.  Ji  B. 
D.  vittaius.  Gray     - 
D.  lessellntus,  Giinth. 

Gehyra. 

G.  Viiriegata,  V>.  &  B. 

_  PVGOPODIDiB. 

Pygopus. 

p.  lepidoliis,  n^ic.      - 

Delma. 

D./raseri,  Gray 
D.  impar,  Fischer    - 

Aphasia. 

A.  puUhella,  Gray    - 

LlALIS. 

L.  burlonii.  Gray     - 

Amphibolurus. 

A.  adelaidensis.  Gray 
A.picius,  Peters 
A.  anguliftr.  Gray   - 
A.  mtiricatus.  White 
A.  barbaius,  Cuv.     - 


PHV3IGXATHU8. 

p.  ksueurii.  Gray    - 

,.  Varasid^ 

Varan  U8. 

V.  varius,  Shaw 
V.  goiddii.  Gray 

Egerxia. 

E.  wkitii,  Lac^p. 
E.  striolata,  Peters  - 
E.  aiiittinghami.  Gray 
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T. 

S.  &E. 

V    kt  HT' 

si.  St  w. 

Trachysaurus. 

T.  rugosuSy  Gray      .         .         .         . 

X 

TiLIQUA. 

T,  scincoidesy  White 

X 

X 

X 

7!  nigro'iutea.  Gray 

X 

X 

•X* 

T.  occipitalis,  Peters 

X 

HiNULIA  (LyGOSOMA). 

H,  iesueuriiy  D.  &  B. 

X 

X 

If,  tceniolata.  White 

X 

H.  quoyi,  D.  «k  B.    - 

X 

X 

LlOLEPISMA  (LyGOSOMA) 

Z.  mustelinum,  O'Sh. 

X 

L.  entrecasteauxiiy  D.  <fe  B. 

X 

X 

Z.  trilineatum.  Gray 

X 

X 

X 

Z.  meiallicum,  O'Sh. 

X 

X 

Z.  guichenoti,  D.  &  B. 

X 

X 

Z.  preiiosuffiy  O'Sh.  -         -         -         - 

X 

X 

Z.  oceliatufH,  Gray    -         -         -         - 

X 

^.  tetradaciylum,  O'Sh.     - 

X 

Emoa  (Lygosoma) 

i?.  spenceri,  L.  &  F. 

X 

HoMOLEPiDA  (Lygosoma) 

ZT.  casuarince,  D.  &  B. 

X 

Hemiergis  (Lygosoma) 

H,  peronii,  Fitzing  -         -         .         . 

X 

H,  decresiensisy  Gray 

X 

SiAPHOS  (Lygosoma). 

• 

S,  maccoyiy  L.  &  F.  - 

X 

xt 

Rhodona  (Lygosoma). 

R,  bougainvillii.  Gray 

X 

X 

R.  punctato-vittata,  Giinth. 

X 

Ablefharus. 

A.  boutonii,  Desjard. 

X 

A.  lineO'OcellatuSy  D.  &  B. 

X 

X 

A,  greyi.  Gray          .         .         .         . 

X 

A,  rhodonoideSy  L.  &  F.  (M.S.) 

X 

Grampians. 


t  Goulbum  Valley. 
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The  table  discloses  the  interesting  fact  that  the  Geckos  are 
apparently  altogether  absent  from  Tasmania,  and  the  forests  of 
south-east  Victoria,  while  they  abound  in  the  drier  interior. 
Other  forms  restricted  to  the  north-west  are  Lialis,  Amphibolurus 
pictus^  Varanus  f^ouidiiy  Trachysaurus^  Tiliqua  occipitalis^  Rhodona 
punctato-viitata^  and  Ablepkarus  bouionii^  and  A*  greyi.  The 
Tasmanian  Lizards  are  of  much  fewer  species  than  the  Victorian, 
but  they  are  of  South  Victorian  alliances,  comprising  a  rather 
marked  subsection  of  Amphibolurus^  and  a  number  of  the  skinks 
with  a  transparent  disk  in  the  lower  eyelid.  Homolepida 
casiiarince  probably  occurs  or  has  occurred  in  East  Gippsland,  as 
it  is  found  in  Coastal  New  South  Wales. 

AMPHIBIA. 


Cystignathid^. 

LiMNODYNASTES. 

Z.  peronii^  Giinth. 

L,  tasmaniensisy  Giinth. 

Z.  dorsaliSy  Gray  - 

Crinia. 

C.  signi/era,  Girard 

C.  tasmanienesisy  Giinth. 

C  IceviSy  Giinth.  - 

C.  victor iana^  Boulgr.   - 

C.  Jroggattiy  Fletcher   - 

Heleiopobus. 

H.  pictuSy  Peters  - 

BUPONID^. 
PSEUDOPHRYNE. 

P.  bibronii,  Gttnth. 

P.  semimarmorata^  Lucas 

P.  dendyiy  Lucas  - 

HyLA.  HTLIDiE. 

H,  aurea,  Lesson 
H.  peronii,  Bibron 
If.  parvidenSy  Peters    - 
H.  ewingii,  D.  <&  B. 
ZT.  lesueuriiy  D.  &  B.    - 


T. 

s. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

? 

X 

X 

S.W. 


N.W. 


N.E.  i     E. 
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In  the  Census  of  Victorian  Frogs,  P.R.S.V.,  1891,  I  included 
Heleioporus  albopunctatus.  This  was  an  error.  The  specimens  on 
which  the  inclusion  was  based  proved  to  be  very  old  and  large 
individuals  of  Limnodynastes  dorsalis. 

I  am  inclined  to  suspect  that  all  the  smooth  Crinias  of  Victoria 
and  Tasmania  are  varieties  of  but  one  species. 

There  does  tiot  seem  to  be  in  Victoria  the  marked  distinction 
between  the  interior  and  coast  forms  of  Batrachians  which  Mr. 
Fletcher  has  pointed  out  in  the  New  South  Wales  species. 
Certainly  the  drier  conditions  of  inland  New  South  Wales  are 
much  severer  than  those  of  inland  Victoria.  The  frogs  of 
Northern  Victoria,  too,  it  must  be  admitted  are  not  sufficiently 
known. 

The  most  striking  fact  brought  out  by  the  table  is  the  absence 
of  Heleioporus  and  Pseudophryne  (as  far  as  is  known)  from 
Tasmania. 

PISCES. 


X  Percid-s:. 

Lates. 

L.  colonoru7n^  Gunth. 

Z.  similis^  Castelnau 

Z.  aniarctiais,  Cast. 

Z.  victoricB^  Cast. 

MiCROPERCA. 

M.  tasfnanice,  Johnston    - 
M.  yarrcSf  Cast. 

Oligorus. 

O.  inacquariensis^  C.  &  V. 
O,  viitchelii,  Cast.     - 

Ctenolates. 

C  auratus^  Cast. 
C.  chrystyi,  Cast. 

rr,  PrISTIPOMATID^. 

Therapon. 

71  niger.  Cast. 

7!  richardsoni^  Cast. 

MURRAYIA. 

M.  guniheri,  Cast.    - 
M.  cyprinoides^  Cast. 


T. 

s.v. 

N.V. 

X 

X    X    X    X 

X 

X 

X 
X 

X 
X 

X 

X 

X 
X 
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T. 

sv.. 

TC  V 

a.  V. 

M.  bramoides^  Cast. 

• 

X 

M.  riverina^  Krefft  -         -         -         - 

X 

RiVERINA. 

R,  fluviatilisy  Cast. 

X 

SPARIDiB. 

GiRELLA. 

G,  tricuspidaia^  C.  &  V.  - 

X 

X 

G,  simplex,  Richardson    -         -         - 

X 

X 

G.  blackiiy  Cast.        -         -         .         . 

X 

Chrysophrys. 

C.  australis,  Giinth. 

X 

X 

TRACHINIDiE. 

Aphritis. 

A.  ufviiiiiy  C.  &  V.  - 

X 

? 

A,  bassiy  Cast. 

• 

X 

MUGILIDiE. 

AOONOSTOMA. 

; 

A.  diemensis,  Rich.  -         -         -         . 

X 

X 

A,  lacustris.  Cast.     .         .         -         . 

X* 

X 

Gadopsidje. 

Gadopsis. 

■    - 

G.  martnoratus.  Rich. 

X 

X 

xt 

G,  gibbosus,  McCoy 

Similar 

X     " 

G,  gracilis,  McCoy  - 

VMietiea 

X 

SlLURIDJS. 

- 

COPIDOGLANIS. 

.     . 

*       t 

C  tandanusy  Mitthell     »  -         -         -' 

^ 

T 

..  X 

n 

.  ■ '  ■.   ■ .    '  •'      ■     ■  " '  ■ 

.   .        1 

•      t    ,    • 

Taribtiea 

UAPLOGHITONIDiE. 

'  r  ' 

t 

• 

PROTOTROCl'Ka. 

■     * 

^ 

P,  marcena,  Giinth.  -         -         -        '- 

'                           ■  ■  ,     K    .          •',  ■ 

,   X 

/x :; 

■  •  .             '  '  '  » 

»  r     •              .     . 

GaLAXIAS.              ^^I'AXIDiE:        '^ 

'  '         •  • 

* 

•     -- 

G,  truttaceus,  C.  <t  V.       -        -        - 

"'x" 

•      1        ' 

X 

' 

G*  atienitatus,  Jenyns       -,      -  -     •    - 

•X   • 

X' 

G^  ocellatus,  McCoy          -        -        - 

_ 

• 

•  X    '. 

G.  auratus^  Johnston       ... 

X 

• 

G,  cylindricus.  Cast. 

X 

G.  delicatulus.  Cast. 

X 

G.  weedoniy  Johnst.          .        .        . 

X 

•  Kingltland. 


t  Small  in  upper  reaches. 
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G.  atkinsoni^  Johnst. 
G*  amoeftus,  Cfist.     - 
G.  versicolor,  Cast.  - 
G.  ornatus.  Cast. 
G.  nigothoruk,  Lucas 

CYPRINIDiE. 

Neo-carassius. 

N.  veniricosus.  Cast. 

CLUPEIDiE. 

Chatoessus. 

C.  richardsoni,  Cast. 

Anguilla. 

A.  aiistralis,  Rich.    - 
A,  reinhardiii.  Cast. 

PETROMYZONTIDiE. 
MORDACIA. 

M,  mordax,  Rich.    - 

Geotria. 

G.  allporiiy  Giinth.  - 
G,  ausiralis,  Gray    - 


T. 

S.V. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

N.V. 


Professor  McCoy,  in  his  "Prodromus  of  Victorian  Zoology," 
long  ago  pointed  out  the  remarkable  distinctness  between  the 
fishes  of  the  rivers  which  flow  into  the  Bass  Straits  and  those 
of  the  rivers  of  the  Murray  system. 

The  absence  of  Gadopsis  from  the  northern  rivers  of  Victoria 
may  be  due  to  the  presence  of  Oligorus,  Young  individuals 
occur  in  the  upper  reaches  in  which  Oligorus  does  not,  and  the 
introduction  of  the  Murray  Cod  into  the  Yarra  since  1857,  has 
practically  destroyed  the  Blackfish  in  that  river. 

The  close  correspondence  of  the  South  Victorian  and  Tas- 
manian  genera,  often  species,  will  be  obvious  from  the  table.  In 
the  case  of  Galaxias  almost  every  local  stream  or  lake  has  its 
own  varieties.  A  similar  variation  has  been  noticed  by  Macleay 
and  by  Ogilby  in  the  New  South  Wales  species  of  Galaxias, 
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GENERAL    CONCLUSIONS. 

Ever  since  it  was  formed,  or  existed  in  anything  like  its 
present  condition,  Bass  Straits  must  have  presented  a  very 
formidable  mechanical  barrier  to  the  passage  of  all  land  and 
fresh-water  Vertebrates  unfurnished  with  wings.  On  the  other 
hand,  seeing  the  exceedingly  wide  continental  distribution  of 
such  slow-travelling  animals  as  Trichosurus  vulpecula^  Trachy- 
saurus  rugosus,  Egernia  whiiii^  Lialis  burtonii^  it  seems  plain 
that  the  Dividing  Range  in  its  present  state  cannot  have  acted 
at  all  as  a  serious  mechanical  barrier.  But  the  Dividing  Range 
has  been  felt  in  its  action  on  the  rainfall.  Widely  divergent 
climatic  conditions  have  thus  been  produced,  yielding  a  humid 
region  in  the  south-east  and  a  dry  region  in  the  north-west. 
Where  the  nature  of  the  soil  was  favourable  great  forests  have 
nourished,  as  in  Gippsland  and  in  south-west  Tasmania.  Thus  in 
the  one  district  we  have  excess  of  moisture  and  abundant  shade, 
and  in  the  other  lack  of  moisture  and  consequent  excess  of  sun- 
shine by  day  and  of  radiation  by  night,  all  potent  factors  in 
animal  life.  Hence  two  faunas  suited  to  the  two  regions.  Where 
this  barrier  is  most  perfect  the  separation  of  the  districts  is  most 
sharply  marked ;  in  the  west,  where  it  gradually  disappears,  the 
faunas  merge  to  some  extent,  but  as  the  presence  of  the  range 
intensifies  the  humid  conditions  on  the  coast  side,  there  is  less 
mingling  of  forms  than  might  at  first  have  been  expected. 

As  we  have  seen  from  the  tables,  the  characteristic  assemblage 
of  animals  of  the  drier  area  comprises  the  Jerboa-Rats  {Hapaiotis) 
among  the  Rodents ;  the  Jerboa  Pouched  Mouse  (Aniechinomys\ 
two  other  Pouched  Mice  (PhascologaU  calura  and  Sfninthopsis 
murina)^  and  Geoffroy's,  or  the  Black-tailed,  Native  Cat  (Dasy- 
urus  geoffroyi) ;  the  Striped  Bandicoot  {Perameies  bougainvilliU 
y^s,  fasciata)  and  the  Pig-footed  Bandicoot  (Chceropus  castanotis) ; 
the  Wallaroo  (Macropus  robustus)  and  Great  Red  Kangaroo  (M, 
rufus\  the  Hare  Wallaby  (Lagorchestes  Ieporoides\  and  the 
Bridled  Wallabies  (OnychogaU  frenata  and  O,  lunaia)  among 
the  Marsupials ;  the  Murray  Tortoise  {Emydura  macquaria)  \ 
the  Blind  Snakes  {Typhlops\  Tree  Snake  (Dendrophis)^  and  the 
two  Pythons,  the  Carpet  Snake  (Morelia  variegata)  and  Diamond 
Snake  (Jd,   spilotes\  and  among   venomous   snakes   the   genera 

4a 
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Furina,  Vermicella  (Ringed  Snake),  and  Acanihophts  (Death 
Adder) ;  half-a-dozen  kinds  of  Gecko  (of  genera  Gymnodactylus^ 
Phyllodactylus^  Diplodactylus^  and  Gehyra) ;  the  snake-like 
Lizards  (Aprasta^  Lialis) ;  Amphibolurus  pictus  ;  Gould's  Monitor 
{Varanus  gouldii)\  the  Stump  Tailed  Lizard  (Trachysaurus 
rugosus\  and  Western  Blue  Tongued  Lizard  {Tiliqua  occipitalis) 
with  a  few  smaller  forms ;  and  lastly  the  assemblage  of  fishes  of 
the  Murray  basin,  of  the  genera  OligoruSy  Ctenolates,  Therapon^ 
Murrayia^  Riverina^  Copidoglanis  and  Chatoessus^  known  as 
Murray  Cod,  Murray  Perch,  Murray  Bream,  Murray  Cat- 
tish, etc. 

While  the  number  of  species  in  Tasmania  is  always  much 
smaller  than  the  number  in  southern  Victoria  in  all  the  groups 
except  the  Fish  and  perhaps  the  Mice,  the  two  faunas  present  a 
very  similar  facies.  Thus  every  genus  of  Mareupial,  Reptile, 
Amphibian,  and  Fish  which  is  represented  in  Tasmania,  except 
Thylacinus  and  Sarcophilus  is  met  with  in  southern  Victoria. 
Thyiacinus  and  Sarcophiltis  did  live  on  the  continent,  but  have 
been  exterminated  by  the  Dingo.  Even  the  Tasmanian  species* 
are  in  most  cases  identical  with  those  of  the  adjacent  portion  of 
Victoria. 

The  fresh-water  and  forest  forms  are  characteristically  similar 
in  the  two  regions.  The  fish  scarcely  show  more  than  varietal 
differences.  The  common  genera  are  Lafes,  Microperca^  Gireila, 
Chrysophrys^  Aphritis^  Agonosioma,  Gadopsis  (Blackfish),  Proto- 
troctes  (Yarra  Herring),  Galaxias  (Mountain  Trout),  Anguilla 
(Eel),  and  Mordacia  and  Geoiria  (Lampreys).  Professor  McCoy 
pointed  out  in  his  Prodromus  how  absolutely  distinct  this  as- 
semblage is  from  that  of  the  Murray  basin.  Mr.  R.  M.  Johnston's 
"  Census  of  Tasmanian  Fish  "  has  enabled  us  to  see  how  the  fish 
of  Tasmania  are  almost  identical  with  those  of  Southern  Victoria. 
If,  as  I  have  long  believed,  the  Tasmanian  Crinias  are  not  separ- 
able from  the  smooth  Victorian  species  with  tiny  vomerine  teeth, 
then  the  resemblance  of  the  amphibians  of  the  two  regions  is  as 
close  as  that  of  the  fish.  Amongst  the  forest-frequenters  the 
mammals  are  most  prominent  and  most  important.  The  great 
Grey    Kangaroo,    Forester  par  excellence^  the   Scrub   Wallabies 

*  See  Professor  Spencer's  Address  to  the  Biolofdcal  Scfction  of  the  A.A.A.S.;  Hobart, 
1892,  for  a  detailed  account  of  the  Tasmanian  Fauna. 
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{M,  ualabatus  and  M.  btllardteri)  and  the  Thylacine  ranged  in 
the  high  woods  of  both  regions.  The  two  native  cats,  the 
common  and  the  ring-tailed  Opossums,  and  the  two  Dormouse 
Opossums  (Dromtcia)  are  the  representatives  in  Tasmania  of  an 
arboreal  fauna  which  is  much  more  strongly  developed  in  South 
Victoria  and  Eastern  Australia.  The  Flying  Opossums  and  the 
Koala,  most  specialised  of  all  for  life  among  the  trees,  are 
wanting  altogether  in  Tasmania.  With  the  exception  of  the 
common  Opossum,  a  most  enterprising  and  versatile  animal, "^ 
the  Tasinanian  forest  forms  are  absent  from  north-west  Victoria. 
From  the  zoological  facts  we  are  able  to  arrive  at  some  definite 
conclusions  as  to  the  relative  age  of  the  two  barriers,  the  Bass 
Straits  and  the  Dividing  Range.  The  marked  distinctness, 
frequently  extending  to  the  genera,  of  the  faunas  of  the  north- 
west plains  and  the  well-watered  south-east  hill  and  coast 
country  points  to  the  long  persistence  and  ancient  origin  of  the 
Dividing  Range.  So,  going  on  the  zoological  evidence  only,  it 
seems  clear  that  the  Bass  Straits  were  formed  sufficiently  to 
serve  as  an  effective  barrier  before  the  dingo  and  the  most  highly 
differentiated  tree-forms  had  reached  southern  Victoria,  and  after 
tlie  forests  had  been  established  and  the  streams  stocked  with  the 
existing  fish,  long  after  the  separation  or  evolution  of  the  two 
Victorian  faunas  had  taken  place.  During  the  process  of 
widening  and  deepening  of  the  Straits,  the  dingo  invaded 
Victoria,  the  Thylacine  and  Tasmanian  Devil  disappeared,  while 
the  Koala  and  the  beautiful  Flying  Opossums  came  in  from  the 
north  along  the  eastern  strip  of  Australia,  and  took  possession  of 
the  Gippsland  forests  along  with  a  less  desirable  immigration  of 
the  Fruit-eating  Bats,  and,  speaking  generally,  the  present  distri- 
bution of  Vertebrates  in  Victoria  has  been  effected. 

*  In  Kent  Island  thit  animal  has  in  the  total  absence  of  trees  taken  to  the  ground  and 
lives  among  the  grass  tussocks. 
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Dimensions. 

A 

B 

Total  length 

61  mm.     ...     73  mm 

Head 

11-5    , 

.  .     12    ,. 

Width  of  head     . 

8-5    , 

...       9    „ 

Body 

..      34-5    , 

42    „ 

Fore-limb... 

16    , 

...     16    „ 

Hind-limb 

18-5    , 

...     18    „ 

Tail           

15    , 

...     19    „ 

Locality, — Charlotte  Waters. 

The  above  lizards  were  sent  to  Professor  Spencer  by  Mr.  P.  M. 
Byrne,  of  Charlotte  Waters,  to  whom  we  are  already  so  deeply 
indebted  for  valuable  specimens. 

We  are  also  indebted  to  the  kindness  of  Professor  Lyle  of  the 
University  of  Melbourne,  who  secured  for  us  a  radiograph  of  the 
unique  specimen  of  Ophidiocephalus  tceniatus^  and  thus  enabled  us 
to  determine  the  distinctness  of  the  parietal  bones. 


Art.   VIII. — The    Teriiperatures  of  Reptiles,  Monotremes 

and  Marsupials. 

(Plate  VI.). 

By  Alexander  Sutherland. 

[Read  4th  June,  1890.] 

There  has  for  many  years  past  been  a  tendency  to  diminish  or 
ignore  the  distinction  between  the  cold-blooded  and  the  warm- 
blooded types  of  animal  life.  Quite  a  number  of  writers  adopt 
the  habit  of  speaking  of  '*  the  so-called  cold-blooded  animals,"  as 
if  the  contrast  were  an  unfounded  belief  that  increasing  know- 
ledge is  fast  abolishing.  Yet  the  difference  is  one  that  is  not 
only  real,  but  in  some  respects  radical.  In  very  few,  however,  of 
nature's  classes  is  there  found  a  line  of  sharp  demarcation,  and 
the  chief  purpose  of  this  paper  is  to  point  out  that,  though  the 
distinction  between  the  two  types  is  real,  there  lies  between  these 
two  types  a  line  of  steady  gradation. 

Although  the  invertebrates  have  the  capacity  of  producing 
heat,  they  are  themselves  cold-blooded.  With  the  exception  of 
the  insects,  they  very  rarely  rise  more  than  a  fraction  of  a  degree 
above  the  temperature  of  the  media  in  which  they  happen  to  be. 
According  to  observations  of  Professor  Valentin,  polypi,  medusae, 
echinoderms,  molluscs,  crustaceans  and  cephalopods  are  able  to 
raise  themselves  about  a  fifth  of  a  degree,  sometimes  as  much  as 
three-fifths  of  a  degree,  above  their  environment.* 

Among  insects  the  power  of  heat-production  is  very  much 
greater.  Though  essentially  cold-blooded  creatures,  in  the  sense 
that  they  have  no  fixed  standard  of  l)ody-heat  towards  which 
they  approximate,  they  are  almost  always  warmer  than  their 
media;  but  if  they  are  at  rest  that  excess  is  only  a  degree  or  two. 
In  case,  however,  of  severe  exertion,  they  are  capable  of  warming 
themselves  to  a  remarkable  extent.  George  Newport  showed 
that  an  ants',  bees',  or  wasps'  nest  at  a  period  when  its  inmates 
are  dormant  will  not  be  more  than  a  tenth  of  a  degree  warmer 
than  the  surrounding  air.  But  when  the  insects  are  roused  and 
excited  they  are  able,  by  rapid  movements  of  their  wings,  to  warm . 

*  AH  Degrees  in  this  paper  are  Centitprade. 
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themselves  and  their  nests  very  considerably.  As  the  result  of 
twelve  experiments  on  a  nest  of  thirty  bees,  Newport  found 
an  average  elevation  of  3*5°;  but  on  seven  occasions  when  he 
violently  agitated  them  he  obtained  an  average  elevation  of  5*3'. 
At  times  when  bees  are  naturally  much  excited,  as  at  swarming 
time,  their  temperature  may  rise  as  much  as  22°.  According  to 
experiments  of  Juch  and  Newport  (Phil.  Trans.,  1837,  p.  259), 
ants  in  an  ordinary  state  of  activity  keep  their  nests  some  seven 
or  eight  degrees  warmer  than  the  surrounding  air,  but  when 
agitated  the  difference  readily  rises  to  twelve  or  thirteen  degrees. 

These  more  intelligent  insects  apparently  make  use  of  this 
capacity  of  generating  heat  for  the  purpose  of  quickening  the 
hatching  of  eggs  and  the  development  of  nymphs.  Nevertheless 
they  are  distinctly  cold-blooded  animals,  for  at  rest  they  take  the 
temperature  of  their  media,  and  any  elevation  is  temporary  and 
due  to  the  immediately  preceding  display  of  energy. 

In  the  case  of  fish,  amphibia  and  reptiles  the  same  is  true. 
At  rest  all  of  them  remain  at  the  temperature  of  their  environ- 
ment, rising  and  falling  with  it.  and  showing  no  capacity, 
however  rudimentary,  of  maintaining  a  fixed  and  characteristic 
temperature ;  yet  all  can  warm  themselves  by  exertion.  The 
large  blue-tongued  lizard,  which  is  common  in  the  southern  parts 
of  Victoria  {Cyclodus  gigas),  can  warm  himself  as  much  as  half  a 
degree  in  ten  minutes  of  anger.  In  five  experiments  of  this  sort 
I  found  that  different  individuals  had  different  capacities  of  being 
irritated,  but  the  average  was  a  trifle  under  half  a  degree  for  ten 
minutes  of  exasperation. 

By  activity,  and  consequent  heat-production,  all  fish,  amphibia 
and  reptiles  seem  able  to  keep  themselves  a  little  warmer  than  the 
air  or  water  in  which  they  dwell.  Dutroche  tells  us  (Ann.  des 
Sciences  Nat.,  xiii,  p.  20)  that  the  newt  can  keep  itself  from  2° 
to  5^°  above  the  temperature  of  its  medium,  the  turtle  1^°  to  3J°, 
and  the  common  green  lizard  of  France  {Laceria  viridis)  from  4° 
to  7°.  Max  Furbinger  asserts  that  species  of  blind- worm  rise  as 
much  as  8°  above  the  temperature  of  the  air.  Fish  at  rest 
appear  to  take  almost  absolutely  the  temperature  of  the  water 
wherein  they  live,  but  after  a  struggle,  or  any  other  form  of 
energy,  they  may  warm  themselves  two  or  three  degrees. 

This,  however,  has  no  real  affinity  with  a  warm-blooded 
habit.     And  yet  these  creatures  approach  in  a  remote  way  the 
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warm-blooded  condition  by  sometimes  developing  a  capacity  for 
heat-production  in  the  action  of  their  viscera.  Dumeril  has 
shown  that  snakes  by  mere  digestion  can  warm  themselves  from 
2°  to  4°,  the  maximum  temperature  occurring  about  twenty-four 
hours  after  a  meal.  Moulting  may  warm  a  snake  nearly  a 
degree,  and  frogs,  lizards  and  serpents  all  warm  up  with  amatory 
emotion. 

Thus  it  constantly  happens  that  these  animals,  though  essen- 
tially cold-blooded,  may  be  observed  at  temperatures  somewhat 
above  that  of  their  environment.  But  in  general  that  excess  is 
not  great,  and  it  leaves  the  distinction  between  the  warm-blooded 
and  the  cold-blooded  type  quite  unaffected. 

The  true  criterion  of  the  difference  is  of  course  the  concomi- 
tance of  the  temperature  of  the  animal  and  its  medium.  An 
animal  of  the  warm-blooded  type  may  vary  a  trifle  in  its  general 
body  temperature  when  the  climate  alters,  but  it  maintains  an 
almost  constant  degree  of  heat.  The  reptile,  though  it  may 
maintain  itself  a  few  degrees  above  the  surrounding  temperature, 
always  varies  with  it,  rising  and  falling  so  as  to  keep  always  the 
same  number  of  degrees  in  excess. 

In  two  experiments  I  conducted  to  see  how  far  this  concomi- 
tancy  held,  I  placed  two  specimens  of  the  large  lizard  already 
mentioned  into  a  small  tank  of  water,  so  that  only  their  noses 
were  above  water.  I  then  warmed  up  the  water  at  various  rates 
of  speed  by  means  of  one  or  more  lamps.  The  following  tables 
will  show  how  closely  the  lizai*ds  followed  the  temperature  of  the 
enclosing  water : — 

Lizards,  Average  Weight,  350  Grams. 


Time. 

Temp,  of 
Water. 
C. 

Temp,  of 

Lizard. 

C. 

Time. 

Temp,  of 

Water. 

C. 

Temp,  of 

Lizard. 

C. 

2-30     . 

18-4       ... 

18-0 

4-15     . 

..      25-2     . 

.       241 

2-45     . 

...      19-8       .. 

18-9 

4-30     . 

..      2G0     . 

..     24-7 

30 

..      20-6      .. 

19-9 

615     . 

..      29-2     . 

..     28-9 

315     . 

..      21-8      .. 

20  7 

8-0       . 

..      32-8     . 

..     31-4 

3-30     . 

...      22-8      .. 

.      21-7 

90 

..      31-0     . 

..     29-4 

3-45     . 

...      231       . 

.      22-5 

11-0       . 

..      240     . 

..     23-5 

40 

...      24-4      ... 

.      22-9 
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Lizards,  Average  Weight,  330  Grams. 


Time. 

Temp,  of 

Water. 

C. 

Temp,  of 

Lizard. 

C. 

Time. 

Temp,  of 

Water. 

C. 

Temp,  of 

Lizard. 

C. 

4-20     ... 

.      11-5 

120 

5-10     . 

..      21-0     .. 

.     19-5 

4-25     .. 

.      14-4 

13-6 

515     . 

..      21-6     .. 

.     19-8 

4-30     ... 

16-0      . 

14-6 

5-20     .. 

.      22-4     .. 

.     20-4 

4-35     .. 

.      16-7      . 

..      15-2 

5-25     . 

..      230     ... 

20-9 

4-40     ... 

17-2      .. 

.      16-0 

5-30     . 

..      23-6     ... 

21-4 

4-45     ... 

17-8      . 

..      16-8 

5-40     . 

.      24-6     ... 

221 

4-50     .. 

.      18-3      . 

..      17-0 

70 

..      301     ... 

.     28-6 

4-55     ... 

190      . 

..      17-8 

8-0 

..      35-0     ... 

.     33-6 

5-0 

.      19-6      .. 

18-2 

9-30     . 

..      29-5     ... 

.     28-0 

5-5       .. 

.      20-2      . 

..      19-2 

11-0 

24-0     .. 

.     23-0 

Similar  tables  might  be  made  out  for  iish,  for  turtles,  for 
snakes,  and  all  the  cold-blooded  animals,  showing  that  they  take 
their  temperature  absolutely  from  the  media  in  which  they  exist, 
and  when  it  is  found  that  they  do  not  exactly  coincide  with  it, 
the  cause  is  generally  to  be  found  in  the  fact  that  for  a  rising  or 
falling  temperature  of  the  medium  the  animal  will  not  at  once 
respond  to  the  change;  it  lags  behind  and  will  in  a  cooling 
medium  be  warmer,  in  a  warming  medium  •  cooler  than  its  sur- 
roundings. Occasionally,  however,  a  slight  excess  of  heat  is  due 
to  the  animal's  activity. 

Cydodus  gigas  is  a  very  sluggish  creature,  and  if  left  alone  never 
warms  himself  by  any  exertion,  yet  if  one  takes  his  temperature 
in  the  early  part  of  the  day  it  will  almost  always  be  found  to  be 
below  that  of  the  air.  After  sunset,  it  is  generally  higher. 
During  two  years  I  kept  specimens  of  this  species  in  a  box,  some- 
times six  or  eight,  sometimes  only  two  or  three.  I  took  their 
temperatures  morning  and  evening,  not  altogether  continuously, 
but  throughout  the  larger  portion  of  that  time.  The  average  of 
all  these  observations  gave  for  lizards  181°,  for  the  air  18*4**. 
This  is  a  very  close  approximation  considering  that  the  tempera- 
tures had  the  wide  range  that  lies  between  12°  and  32°.  The 
lizards  appear  to  be  colder  a  little  than  the  air.  This  I  believe  to 
be  due  only  to  the  fact  that,  taking  temperatures  before  eight 
o'clock  in  the  morning,  the  lizards  were  still  considerably  in  the 
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rear  of  the  air  temperature,  while  between  five  and  six  o'clock  in 
the  evening,  though  they  were  above  the  air  temperature,  the 
excess  then  did  not  wholly  balance  the  morning  deficiency. 

I  am  convinced  that  if  one  took  the  temperature  of  a  quiet 
lizard  every  hour  for  a  month,  the  average  would  correspond 
almost  exactly  with  the  average  temperature  of  the  air.  The 
morning  and  evening  observations  which  I  took  would  give  a  less 
exact  result,  though  from  them  the  difference  is  only  three-tenths 
of  a  degree. 

A  cold-blooded  animal  is  therefore  one  which  when  at  rest  takes 
its  temperature  almost  absolutely  from  its  environment.  When 
a  snake  is  asleep,  the  slow  beat  of  its  heart,  eight  or  ten  times  in 
a  minute,  will  generally,  so  far  as  I  have  noticed,  keep  the  muscles 
of  the  heart  itself  about  six  or  eight  tenths  of  a  degree  warmer 
than  the  rest  of  the  body.  This,  diffused  through  the  whole  body, 
must  have  a  tendency  to  slightly  increase  its  temperature,  but 
only  to  a  minute  extent.  The  same  snake,  however,  after  a  time 
of  activity  may  be  two  or  three  degrees  above  the  heat  of  the 
surrounding  air.  Yet  even  that  is  inconsiderable  compared  witli 
the  extreme  rise  and  fall  of  the  creature's  temperature  with  the 
alternations  of  day  and  night,  of  hot  or  cold  weather. 

The  steps  whereby  the  more  active  and  intelligent  warm- 
blooded types  have  arisen  from  this  lethargic  level  would  form  a 
fascinating  subject  for  enquiry,  but  I  purpose  here  only  the  much 
easier  and  more  prosaic  one  of  recording  that  such  steps,  however 
caused,  do  actually  present  themselves,  and  that  these  are  in  the 
most  perfect  accordance  with  the  existing  classification,  which  is 
based  on  anatomical  considerations  alone. 

The  monotremes  are,  in  consideration  solely  of  their  more 
reptilian  anatomy,  placed  lowest  in  the  scale  of  mammals.  Their 
low  temperature  would  entirely  justify,  were  justification  in  any 
way  needed,  the  position  thus  assigned  them  next  to  the  reptiles. 
The  temperature  of  the  duck-billed  platypus  has  been  determined 
by  Baron  Miklouho-Maclay  to  be,  as  the  average  of  three  observa- 
tions, 24 '8°  when  the  water  in  which  the  animals  were  kept 
averaged  22-2*'.  (Joum.  of  Linnsean  Soc.  of  N.S.W.,  VIII.,  p. 
425,  and  IX.,  1204.) 

Now,  the  average  of  forty-five  specimens  of  the  ten  higher  orders 
of  the  mammalia,  excluding  the  monotremes  and  marsupials,  is 
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38-9",  as  calculated  from  Dr.  John  Davy's  lists  (Edin.  Phil.  Journ. 
1825,  p.  300),  while  the  average  of  a  similar  but  shorter  list 
supplied  by  Max  Fiirbinger  is  39'.  We  may  take  this  as  fairly 
indicative  of  the  general  mammal  temperature,  which  does  not, 
except  in  constitutional  disturbances,  vary  so  much  as  two  degrees 
on  either  side  of  this  limit.  No  mammal  indeed  seems  in  good 
health  to  be  warmer  than  40°  ;  scarcely  any  descend  lower  than 
37°. 

The  platypus,  therefore,  at  only  24*8°  is  almost  a  cold-blooded 
animal.  The  only  other  genus  of  monotremes,  the  echidna, 
carries  us  a  step  upwards.  Baron  Miklouho-Maclay's  average  of 
live  observations  is  28°,  while  the  air  was  20°.  >  have  kept  at 
different  times  fourteen  specimens  of  Echidna  hystrix  and  made 
twenty-seven  observations  on  the  temperatures  of  all  I  happened 
to  have  at  any  particular  time.  I  found  the  average  to  be 
29*4°,  or  nearly  a  degree  and  a  half  above  that  of  the  Baron. 
But  these  animals  show  their  affinity  with  the  reptiles  by  a 
temperature  so  variable  with  the  weather  that  we  may  readily 
expect  the  average  of  one  series  of  experiments  to  differ  very 
considerably  from  that  of  another. 

An  echidna  one  cold  morning  was  so  low  as  22° ;  another, 
brought  in  from  the  forest  in  a  sack  exposed  to  a  fierce  midday 
heat,  registered  so  high  as  36*6°.  The  following  table  will 
represent  the  general  character  of  the  variations,  the  temperatures 
in  each  case  being  the  average  of  from  three  to  six  individuals, 
which  never  varied  from  one  another  at  the  same  time  more  than 
a  lifth  of  a  degree  : — 


Echidna. 

Air. 

Echidna. 

Air. 

22° 

14-4° 

29° 

25° 

27-5° 

14° 

29-5° 

22-2° 

27-7° 

14'^ 

29-5° 

24° 

27-7° 

18° 

30-3° 

18° 

28-2° 

19° 

311° 

23-3° 

28-3° 

.        16-6° 

31-4° 

22-4° 

28-7° 

16° 

32-2° 

31-2° 

29° 

22-7° 

32-9' 

18-6° 

29° 

23° 

36-6° 

45° 

Temperatures  of  Reptiles^  etc. 


63 


This  is  an  immense  range  for  a  mammal,  and  suggests  a 
reptilian  want  of  capacity  for  temperature  regulation.  Moreover, 
though  the  concomitancy  between  the  air  and  the  body  tempera- 
tures is  by  no  means  strict,  there  is  enough  to  show  that  the  one 
in  a  large  measure  follows  the  other.  It  is  to  be  remembered 
that  while  a  monotreme  may  rise  and  fall  with  the  air,  yet  the  one 
change  will  follow  the  other  after  a  definite  period  of  time,  and 
an  hour  after  sunset,  though  the  air  in  a  box  may  have  grown 
much  cooler,  the  echidnas  in  that  box  may  have  only  begun  to 
cool. 

The  temperatures  given  by  Dr.  Richard  Semon  in  the  recent 
number  of  his  important  work,  Forschungsreisen  in  Australien^ 
run  as  follows  : — 


Echidna. 

Air. 

Echidna. 

Air. 

26-5" 

21-5° 

31-5^ 

18*> 

29-5'^ 

22« 

34^* 

31-5" 

30-5*^ 

18« 

34  ^^ 

22 -S** 

3P 

24« 

Here  also  the  generally  low  temperature,  combined  with  the 
witle  range,  even  though  it  is  not  strictly  concomitant  with 
changes  in  air-temperatures,  seems  to  suggest  affinities  with  rep- 
tiles. 

The  next  stage  in  the  anatomical  classification  brings  us  into 
the  order  of  the  marsupials,  and  here  again  we  make  an  upward 
step  in  view  of  a  temperature  higher,  but  not  so  high  as  that  of 
mammals  in  general ;  steadier,  but  not  so  steady  as  is  usual  in  all 
the  remaining  orders.  I  have  observed  the  temperatures  of 
sixteen  different  species  of  marsupials,  and  they  average  36° 
exactly,  as  the  result  of  126  observations.  They  are  thus  3° 
below  the  average  of  other  mammals. 

The  marsupial  whose  temperature,  so  far  as  J  have  observed, 
comes  next  above  the  monotremes  is  the  wombat,  which  stands 
at  34-1**,  as  the  average  of  single  observations  made  on  two  speci- 
mens {Phascohmys  iasiorhinus^  Si'S**,  and  P.  platyrhinus^  34°). 
Next  seems  to  stand  the  genus  Petaurus,  or  flying  squirrel.  Mr. 
Ernest  Le  Souef  was  good  enough  to  observe  for  me  the  tempera- 
tures of  five  specimens  in  the  Zoological  Gardens  of  Melbourne. 
The  average  is  35*7". 
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After  that  comes  the  genuD  E^iascolarctoa,  our  little  tiative 
lieara  or  koalas.  I  have  kept  iiuDierous  specimens  of  this  auiiual 
(F.  a'nenus)  on  his  tiative  gum  trees,  t^ith  nothing  artiticial  about 
him  save  a  strap  and  ivpe  whereliy  he  could  be  pulled  down  from 
time  to  time  to  have  his  temperature  ohscrvetl.  Thus  I  made 
eightf-three  observations,  the  average  of  which  amounts  to  36'4°. 
Females  at  the  breeding  time  are  always  very  decidedly  above 
the  ordinary  d^ree  of  warmth.  If  such  cases  be  excluded,  the 
average  is  exactly  36°.  But  the  average  for  males  alone  is  only 
SS'S".  The  range  of  variHtion  may  be  seen  in  the  following  nine 
observations  taken  at  iiitervalR  upon  the  same  female  : — 

Koala.  Air. 


35-0 

7-7 

35-2 

11-5 

35-6 

10-0 

33-7 

190 

36-0 


220 


36  0 


131 
22-0 
21-5 
16-0 


The  range  is  here  seen  to  be  not  very  wide,  yet  T  have  often 
known  healthy  speciniens  that  ha<l  l^een  fur  a  while  in  the  sun 
stand  an  high  as  37'9°,  while  on  a  cool  day  or  in  a  very  shady 
place  the  same  individuals  would  lie  only  35-3*,  a  range  greater 
than  we  would  hud  under  the  snme  circumstances  in  any  of  the 
higher  mammals.  The  highest  register  I  ever  obtained  for  a 
thoroughly  healthy  koala  was  38-4°,  which  is  a  degree  and  a  half 
niMve  the  normal  temperature  of  man ;  the  lowest  was  34*9°,  or 
nearly  two  degrees  lielow  man's  nornial.  The  former  temperature 
would  in  man  imply  some  constitutional  derangement,  a  distinct 
case  of  fevemhneu  :  in  the  koala  it  denotes  only  that  it  has  been 
out  in  the  sun.  Tlu-  lower  temperature,  though  common  in  the 
koala,  is  never  met  with  in  man  except  in  rare  pathological 
conditions.  It  is  below  the  range  of  our  ordinary  clinical 
thermometers. 

I  found  that  a  big  male  specimen  of  this  species,  kept  in  a  cool 
shady  place  and  registering  34-9°,  could,  by  being  brought  into  a 
bright  sun,  be  raised  a  tenth  of  a  degree  for  every  five  minutes 
he  was  kept  in  it.  I  regret  that  when  I  hod  abundant  opportu- 
nities I  did  not  determine  how  far  this  warming  process  would 
go;  but  I  have  seen  it  continue  for  more  than  two  hours  at  a 
time. 


2^e til iterat ares  of  Reptiles,  etc.  65 

Females  were,  with  only  one  exception,  of  higher  temperature 
than  males  when  under  the  same  conditions  ;  and  the  divergence 
was  always  greatest  when  the  females  were  suckling  their  young, 
the  average  of  twenry-tive  oliservations  giving  an  excess  of  1*2**. 
The  koala  has  only  one  young  one  at  a  time,  but  she  has  two 
teats,  one  on  each  side  of  her  pouch  ;  of  these  only  one  would  be 
functional  at  a  time.  That  side  of  the  pouch  whereon  was  the 
functional  teat  was  invaribly  warmer  than  the  other.  The 
average  of  twenty-six  observations  gave  36 'G*"  for  the  one  side  as 
against  36"  for  the  other. 

According  to  observations  taken  for  me  by  Mr.  Ernest  Le  Souef 
the  Dasyures  come  next  at  an  average  of  36°. 

Phalaugers  stand  next  in  order.  The  average  of  twenty  two 
observations  on  from  two  to  four  specimens  of  the  ring-tailed 
opossums  (Phalangista)  gave  Sd'O"*,  which  is  only  a  little  below  the 
normal  human  temperature.  But  again  the  range  was  much 
greater  than  one  finds  in  any  of  the  higher  mammals.  In  cool 
weather,  with  the  thermometer  at  16  8*",  a  male  would  register 
about  35°,  a  female  about  one-tenth  of  a  degree  higher ;  but  in 
warmer  weather,  though  still  in  the  shade,  where  the  thermometer 
registered  31°  to  35 \  the  opossums  would  be  about  37° ;  I  once 
observed  two  of  them,  the  only  ones  I  then  had,  for  nearly  a  fort- 
night together,  which  averaged  about  39°,  but  as  they  died  soon 
after,  I  fear  they  had  not  been  in  gooil  health  when  these  records 
were  made. 

Mr.  Ernest  Le  Souef  took  for  me  the  temperatures  of  three 
of  these  Australian  opossums  in  the  Melbourne  Zoological 
Crardens.  Phalanfrista  vulpina  gave  36*1°,  Phalangista  fuliginosa 
37 '3°.  This  corresponds  with  Selenka's  observations  of  the  true 
opossums  (Didelphys),  which  ranged  about  37°. 

I  have  made  only  four  observations  on  the  temperatures  of  the 
kangaroo  family.  They  are  a  little  under  the  human  standard. 
Macropus  giganteus  gave  36*6°,  Halniaturus  bennetiii  gave  37*1% 
Fetrogak  xanthopus  35*9°,  while  the  tree  kangaroo  (Dendrogalus 
grayi)  was  exactly  at  the  human  standard,  37°. 

From  the  few  recorded  temperatures  of  rodents  and  insectivores, 
I  should  think  it  most  probable  that  they  came  next  in  order, 
with  perhaps  the  cetacea  aiul  sirenia,  judging  from  occasional 
records,  as  almost  on  the  same  level  All  the  other  orders  of 
mammalia  stand  uniformly  much  above  the  human  temperature. 
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It  is  clear,  therefore,  that  there  are  grades  of  temperature,  and 
that  the  mammals  which  are  classed  lowest  on  anatomical 
grounds  are  not  only  of  the  lowest  temperature,  but  also  of  the 
greatest  range,  and  they  are  likewise,  of  all  mammals,  those 
which  are  under  the  strongest  and  most  direct  influence  of  the 
temperature  of  the  environment. 

Similar,  though  much  less  complete  connecting  links  may  b^ 
seen  in  the  case  of  birds.  The  lowest  of  birds  are  the  Batit«^ 
or  Cursores,  and  these  appear  to  have  the  lowest  temperature. 
Mr.  Ernest  Le  Souef,  with  an  amount  of  obliging  trouble 
which  may  be  conceived,  took  for  me  in  the  Melbourne  Zoological 
Gardens  observations  on  the  temperature  of  the  emu.  These  are 
the  lowest  records  of  bird  temperatures  of  which  I  know.  They 
averaged  39*5°,  while  all  the  birds  above  the  Katitte  are  invariably 
over  40**.  The  temperature  of  thirty-six  fowls,  taken  quietly  by 
night  from  their  perches,  averaged  41**  exactly,  while  that  of 
twelve,  lifted  Irom  the  nests  in  which  they  were  brooding,  was 
41 '4°.  Numbers  of  fowls  caught  while  roaming  about  averaged 
41*3%  but  these  of  course  were  always  warmed  up  previously  by 
a  little  violent  exercise.  Turkeys  stand  about  the  same  level ; 
ducks  are  stated,  on  good  authority,  to  be  lower;  but  I  have 
found  for  these  birds,  from  a  fairly  large  number  of  observations, 
an  average  of  42*1**.  The  temperatures  of  birds  of  the  m<^e 
intelligent  orders  is  generally  somewhat  higher.  If  we  exclude 
the  birds  of  prey,  we  might  say  that  in  all  orders  above  the 
anseres,  grallse  and  gallinee  the  temperature  ranges  over  42^  It 
would  be  a  matter  of  interest  to  secure  some  observations  of  the 
temperature  of  the  apteryx,  in  order  to  determine  whether  the 
lowest  of  birds  shows  by  its  body  warmth  in  some  degree  the 
same  reptilian  affinity  which  the  monotremes  exhibit.  In  that 
case  there  would  be  reason  to  believe  that  the  rest  of  the  Ratitas 
would  correspond  closely  to  the  Marsupials,  being  a  connecting 
link,  but  much  closer  to  the  higher  forms  than  to  the  lower. 

In  a  very  general  way,  and  not  forgetting  numerous  limitations 
and  contradictions,  it  may  be  said  that  bodily  activity  depends  on 
body  temperatures,  that  creatures  such  as  insects,  and  reptiles  are 
active  only  when  warmed  up  from  without,  but  become  torpid 
with  decreasing  temperature.  The  type  in  which  activity  is 
generally  habitual,  maintains  its  own  body  temperature.     This  is 
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seen  in  the  mammals,  but  more  still  in  the  birds.  But  this  warm- 
blooded active  condition  was  produced  by  no  sudden  emergence ; 
the  monotremes  and  marsupial3  form  a  gentle  gradation  between 
the  reptile  and  the  carnivore  or  ungulate ;  while,  so  far  as 
indications  point,  there  is  reason  to  believe  that  the  lower  birds 
still  are  reminiscent  of  a  once  existent  chain  of  links  which 
equally  joined  the  cold-blooded  lizards  to  those  warmest-blooded 
of  all  creatures,  the  passeriformes  and  fringilliformes. 
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Art.  IX. — A  Locality  List  of  all  the  Minerals  hitherto 

recorded  from  Victoria. 

By  John  A.  Atkinson. 

[Read  13th  August,  1896.] 

Introduction. 

In  offering  this  list  of  minerals  found  in  Victoria,  I  do  not 
claim  to  have  made  any  fresh  records ;  but  rather  to  have 
collected  into  one  paper  the  records  that  are  spread  over  a  great 
many  different  publications.  New  South  Wales  has  its  list  in 
Professor  Liversidge's  "  Minerals  of  New  South  Wales,"  and  a 
supplementary  list  in  the  "  Report  of  the  Second  Meeting  of  the 
Australasian  Association  for  the  Advancement  of  Science,  1890." 
Queensland,  South  Australia,  and  New  Zealand,  have  their  lists 
also  in  the  last-named  work,  and  Tasmania  has  a  list  published  by 
Mr.  W.  F.  Petterd  in  1893,  while  the  most  recent  list  of  Victorian 
minerals  was  many  years  old,  and,  in  consequence,  incomplete, 
inasmuch  as  it  did  not  contain  the  records  of  the  last  twenty  years 
or  more. 

Having  felt  the.  want  of  such  a  list,  and  having  time  to  spare, 
I  acted  on  the  advice  of  gentlemen  interested  in  mineralogy,  and 
undertook  to  search  for  all  the  published  records  and  include  them 
in  one  catalogue.  The  object  was  not  only  to  enumerate  all  the 
minerals,  but,  as  far  as  possible,  also  all  the  localities  where  they 
were  found,  either  in  large  or  small  quantities,  and  to  give  the 
reference  to  the  original  record.  The  work  demanded  much  more 
time  and  labour  than  I  anticipated,  but  I  have  derived  much 
pleasure  and  not  a  little  profit  from  it,  and  the  number  of  books 
and  papers  I  had  to  go  through  to  find  the  records  shows  how 
badly  the  work  needed  doing.  It  is  a  pity  that  some  professional 
mineralogist  had  not  taken  the  work  up,  or,  being  left  to  an 
amateur,  that  a  more  able  man  had  not  undertaken  it.  I  feel 
this  the  more  when  I  contrast  it  with  the  list  published  in  1866 
by  Professor  Ulrich,  who  seems  to  have  done  most  of  the  work  of 
this  kind  in  Victoria. 
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Very  many  interesting  particulars  were  given  in  connection 
with  some  of  the  records,  and  I  should  have  liked  much  to  include 
them  in  this  paper,  but  space  would  not  admit  of  it,  and  thus,  in 
some  respects,  it  may  be  looked  upon  as  but  an  index  to  the 
mineral  records. 

I  have  had  a  difficulty  in  fixing  the  mineralogical  names  for 
some  of  the  records,  and  in  some  cases  I  have  not  been  able  to 
decide  the  correct  species  at  all,  as  the  composition  alone  was 
given,  e.g.,  "  carbonate  of  copper,"  "  oxide  of  iron,"  "  lead  ore," 
etc.  This  prevents  me  from  being  able  to  state  accurately  the 
number  of  distinct  mineral  species  recorded  from  Victoria,  but  I 
calculate  it  to  be  somewhat  over  200.  Mr.  W.  F.  Petterd  in  the 
introduction  to  his  '*  Catalogue  of  the  Minerals  of  Tasmania, 
1893,"  calculates  that  New  South  Wales  has  about  185  species, 
New  Zealand  about  172,  Queensland  about  101,  and  South 
Australia  about  100 ;  so  that  Victoria  seems  to  rank  highest  of 
the  colonies  in  the  number  of  its  mineral  species. 

I  have  to  thank  Mr.  G.  B.  Pritchard,  and  Mr.  T.  S.  Hall,  M.A., 
for  much  valuable  assistance  in  connection  with  this  paper ;  also 
Messrs.  A.  W.  Howitt,  P.G.S.,  O.  R.  Rule,  late  of  the  Techno- 
logical Museum,  A.  Purdie,  of  Ballarat  School  of  Mines,  and 
D.  Clark,  of  Bairnsdale  School  of  Mines,  for  advice,  suggestions, 
records,  etc.,  which  they  kindly  gave  me. 

List  op  Abbreviations. 

Bl.  1866       -       -     Rev.    Dr.    Bleasdale,    in   Official    Record    of 

Melbourne  Intercolonial  Exhibition,  1866. 

B.S  1866  -  -  R.  Brough  Smyth,  in  Official  Record  of  Mel- 
bourne Intercolonial  Exhibition,  1866. 

B.8.  1872    -       -     R.    Brough    Smyth,    in    Official    Record    of 

London  International  Exhibition,  1873,  MeL 
bourne,  1872-3. 

B.S.  1861    -       -     R.  Brough  Smyth,  in  Catalogue  of  Victorian 

Exhibition,  1861,  with  prefatory  essays. 

CI.-       -       -      -     Donald   Clark,    B.C.E.,  of    North   Gippsland 

School  of  Mines,  in  Report  of  Australasian 
Association  for  the  Advancement  of  Science, 
1892. 
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Chem.  News       -     Chemical  News. 

Geo.  Sur.  \  sheet.     Geological  Survey  of  Victoria,  quarter  sheet. 

G.S.N.S.W.        -     Records   of   the   Geological    Survey   of    New 

South  Wales. 

H.  -      -      -      -    A.  W.  Howitt,  F.G.S. 

H.  1896.      -       -     Notes  on  Diabase  and  Adjacent  Formations 

of  the  Heathcote  District,  by  A.  W.  Howitt, 
published  as  a  Special  Report  by  the  Depart- 
ment of  Mines,  Victoria,  1896. 

L.  1873.       -      -     Official  Record  of  the  Victorian  Court  of  the 

London  International  Exhibition,  1873. 

M.  1866.      -       .     G.  H.  F.  Ulrich,  in  Official  Catalogue  of  the 

Melbpurne  Intercolonial  Exhibition,  1866. 

M.  1870.      -      -     G.    H.   F.    Ulrich's    "  Contributions    to    the 

Mineralogy  of  Victoria,"  in  Papers  presented 
to  Parliament,  1870,  Second  Session,  Vol.  2 ; 
also  published  separately. 

M.R.     -       -       -     Reports  of  the  Department  of  Mines,  Victoria. 

M.H.     -       -       -     Miners*  Handbook,  issued  by  the  Department 

of  Mines,  Victoria,  1894. 

M.S.      -       -       -     Mineral  Statistics  published  by  the  Depart- 
ment of  Mines,  Victoria. 

M.R.F.  -       -       -     Catalogue    of    Minerals,    Rocks  and    Fossils, 

collected  in  the  Colony  by  the  Mining  Depart- 
ment, 1866. 

N.M.     -       -  Catalogue  of  the  National  Museum,  Melbourne, 

1868. 

P.   -       -       -       -     Papers  presented  to  Parliament,  Victoria. 

P.R.      -       -       -     Progress  Reports  of  the  Geological  Survey  of 

Victoria. 

Pr.  R.S.  Vic.      -     Proceedings  of  the  Royal  Society  of  Victoria. 

Pd.        -       -       -     Mr.  A.  Purdie,  M.A.,  of   Ballarat  School   of 

Mines,  in  private  correspondence. 

R.A.M.S.     -       -     Records  of  Australian  Museum,  Sydney. 

Sel.  1861.     -       -     Dr.  A.  R.  Selwyn,  in  Catalogue  of  Victorian 

Exhibition,  1861,  with  prefatory  essays. 

T.M.      -       -       -     The  cases  in  the  Technological  Museum  Mel- 
bourne, or  in  the  Catalogue  of  the  same,  1894. 
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T.S.H.  -       -       -     T.  S.  Hall,  M.A.,  in  Proceedings  of  the  Royal 

Society,  Victoria,  1895. 

Trs.  R.S.  Vic.    -     Transactions  of  the  Royal  Society  of  Victoria. 

Trs.  R.S.S.A.     -     Transactions  of  the  Royal  Society  of  South 

Australia. 

V.  1873.      -       -     Official  Catalogue  of  the  Victorian  Exhibits  at 

the  Vienna  Exhibition,  1873,  bound  with 
Official  Record  of  the  London  International 
Exhibition,  1873,  Melbourne,  1872-3. 


AcTiNOLiTB. — Near  Heathcote,  in  diabase  rocks  (H.  1896). 

Adamantine  Spar  (Hair-brown  Sapphire). — Blue  Mountain  and 
Beechworth  districts,  washed  grains  in  the  gold-drifts. 
(M.  1866).     Mornington  (T.  M.). 

Adularia. — Reid's  Creek,  Beechworth,  small  pieces  in  druses 
(M.  1866). 

Agalmatolite. — Keilor  Plains,  nodules  in  basalt.  (Sel.  1861). 
Keilor  and  Gisborne,  in  basalt  (M.  1866). 

Agate. — Beechworth  creeks ;  Yarra  basin ;  several  parts  of 
Gippsland  ;  Murray  River  near  Wodonga,  very  frequent. 
Banded  varieties,  ^^Fortification  Aga%^^  ^^ Landscape,' 
and  "  Moss  Agate,''  are  not  rare.  Cape  Otway  Coast 
(M  1866).  Near  Berwick  ;  near  Dandenong  (M.  1870). 
Yarra  Ranges  (B.S.  1866).  Beenak  (P.  1883).  War- 
burton  (P.  1891).  Boggy  Creek  ;  Baldhill,  with  crystals 
of  quartz  interlaced  (CL).  Koroit  Creek  (T.M.).  Avoca ; 
Chiltern  ;  Mouth  of  Gellibrand  River ;  Lake  Cooper  ; 
Sassafras  Creek  (P.R.  Vol.  3).  Woori  Yaloak  Creek 
(V.  1873).     Near  Kilmore  (Geo.  Sur.  ^sheet  4  N.W.). 

Albin  (variety  of  apophyllite). — Harcourt  granite  quarries,  in 
druses  (T.S.H.). 

Albite: — Blacksmith's  Gully  Reef,  Fryerstown,  in  veins  and 
druses  of  fine  crystals  (analysis  of  this  felspar  by  0.  S. 
Wood  in  National  Museum  Catalogue,  1868);  Eaglehawk 
Reef,  Maldon;  Tarilta,  in  a  syenitic  rock  (M.  1866). 
Kyneton  (Sel.  1861).  Cape  Woolomai  (P.  1878). 
Francis  Ormond ;  Garfield ;  Crown  Nimrod  ;  Coomb's 
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Gully;  and  other  Diiiies  in  the  Castlemaine  District 
(T.S.H).  "  The  felspar  of  a  very  silicious  granite,  with 
a  vein  of  cassiterite,  near  Beechworth,  appears  to  be 
alhite"  (P.  1870).  Bendigo  (P.R.  Vol.  3).  Near  Heath- 
cote,  in  diabase  rocks  (H.  1896). 

Alm AN DiTE.  — Ovens  ;  Ballarat  (Bl.  Trs.  R.S.  Vic,  1865-6). 

Allophane. — "  The  partly  decomposed  basalts  and  the  clays  of 
the  gold-drifts,  and  the  fossiliferous  tertiaries  around  the 
coast,  are  generally  very  rich  in  nodules  and  veins  of 
amorphous  silicates  of  alumina  and  magnesia,  of  un- 
certain, i.e.^  variable,  composition  ;  specimens  resembling 
allophane,  halloysite,  meerschaum,  &c.,  have  been  found 
at  many  places  (M.  1866).  Hampshire  Reef,  Golden 
Point,  forms  kernels  in  a  loose  sugary  mineral  in  the 
caps  of  the  reef.  The  loose  sugary  mineral  is  probably 
a  variety  of  allophane  (M,  1870).  Pleasant  Creek ; 
Strathloddon  (P.R.  Vol.  3). 

Alunite. — Near  Magnet  Hill,  Gisborne,  nodules  and  crusts  in  a 
basalt  quarry  (M.  1866).  Sunbury  in  black  pyritous 
shales  (N.M.).  Gisborne  and  elsewhere  on  the  goldfields 
(B.S.  1872). 

Alunogen. — Barker's  Creek  slate  quarries  near  Castlemaine,  as 
a  thick  efflorescence  (T.S.H.). 

Amethyst,  or  Amethystine  Quartz.  — Beechworth  district,  in 
the  drifts,  or  in  the  veins  traversing  granite ;  Bradford 
Lead,  Maldon,  in  the  drifts.  "  The  light  colour  of  the 
Maldon  specimens  makes  the  designation  *  Rose  Quartz ' 
more  applicable"  (M.  1866).  Chiltern,  druse  cavities 
in  granite  (T.M.).  Bendigo  ;  Linton  ;  Upper  Yarra  ; 
Yackandandah  (P.R.  Vol.  3). 

Amethyst,  or  Oriental  Amethyst  (Corundum). — Pakenham 
(M.  1 870).  This  specimen  was  a  hexagonal  prism  with 
rhombohedral  planes  (N.M.).  Beechworth ;  Dandenong; 
Stockyard  Creek  (P.R.  Vol.  3).  White  amethyst  at 
Beechworth  (Bl.  Trs.  R.S.  Vict.  1865-6). 

Amphibole.  — See  hornblende. 

Analcite. — Phillip  Island,  in  amygdaloidal  basalt  (M.  1866). 
Phillip  Island,  in  regular  trapezohedrons  in  older  basalt 
(N.M.).  Chambers'  quarry,  Richmond,  as  trapezohe- 
drons (M.  1870).     Flinders  (T.M.). 
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Anatase. — Latrobe  River,  Gippsland,  in  the  tin  sand  (P.  1874). 
Beechworth  (L.  1873,  p.  199). 

Andalusite.— rTongio  West,  Swift's  Creek,  Gippsland,  the  first 
discovered  in  Victoria  (P.  1878).  Upper  Murray; 
Maldon,  crystals  in  granite  (T.M.)  Ararat;  Ingle  wood; 
Pyrenees  (P.R.  Vol.  3).  Chiastolite  is  recorded  from 
near  Geelong  (T.M.)  Silicate  of  alumina^  Amherst 
(V.  1873). 

Andesine. — Near  Heathcote,  in  diabase  rocks  (H.  1896). 

Anglesite.  — Wilson's  Reef,  St.  Arnaud  ;  Glen  Dhu  Reef,  Lands- 
borough,  sparingly  in  small,  rather  imperfect  crystals 
in  cavities  (M.  1866).  In  the  mineral  veins  throughout 
tlie  colony  (B.S.  1866).  Buchan,  from  oxidised  galena 
(CI.).     Dargo  High  Plains  (P.  1872). 

Ankeritb. — Phillip  Island,  in  older  basalt.  In  this  rock  there 
occur  narrow  veins  and  irregular  patches  of  a  dense, 
light,  greenish-yellow  mineral,  which  proved  on  analysis 
closely  related  to  '' ankerite''  (M.  1866). 

Antimony  (Native). — Maldon,  in  a  metamorphosed  vein  in 
Silurian  sandstone  (P.  1873).  Dunolly  (M.R.  1889). 
Near  Mansfield  (P.R.  Vol.  7).  Cashel,  near  Shepparton 
(T.M.). 

Apatite. — Dunolly,  light  greenish  grains  in  quartz  ;  Bass  Strait, 
an  impure  variety  in  nodular  concretions  is  sometimes 
found  in  the  guano  deposits  of  several  small  islands 
(M.  1866).  Phillip  Island,  crystals  in  older  basalt 
(T.M.).  Bruthen  Creek;  Dargo  basalts  ;  Taberraberra 
(CI.).  Eaglchawk  Reef,  Maldon  (P.  1875-6).  Maldon, 
with  calcite,  dolomite,  etc.  (P.  1875-6).  Near  Heath- 
cote, in  diorite  and  diabase  rocks  (H.  1896).  Phosphate 
of  Hme  occurs  at  Beechworth  and  Dunolly  (P.R.  Vol.  3). 
Phosphate  of  lime  with  silica  and  alumina  occurs  coating 
cavities  in  decomposed  basalt  at  Bruthen  Creek,  Gipps- 
land (N.M.). 

Abagonite. — In  druses  of  radiating  acicular  crystals  in  the  newer 
pliocene  basalts  ;  near  Talbot ;  Taradale ;  Daylesford, 
&c. ;  in  hollows  of  the  older  pliocene  gold-drifts ;  well 
developed  crystals  in  hollows  of  the  freshwater  limestone, 
at  ^luckleford  Creek,  near  its  junction  with  the  Loddon 
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River ;  nodules  in  the  basalt  of  Kyneton,  Malmsbury, 
and  Taradale,  often  with  a  thin  glassy  coating  of  hyalite 
(M.  1866).  Sunbury,  in  basalt';  Kilmore,  in  basalt ; 
Richmond,  in  basalt ;  Ballan  ;  Lisle's  Reef,  Maldon,  on 
metamorphic  sandstone  (N.M.).  CoUingwood,  basalt 
quarries  (P.  1880).  Flinders  (T.M.).  RiddelFs  Creek 
(P.  1883).  Hustler's  Reef,  Bendigo  (P.  1878).  Phillip 
Island,  in  older  basalts  (P;  1877-8).  Ballarat,  in  basalt ; 
Bendigo  ;  near  Newstead  ;  Smythesdale  (T.M*).  Ararat ; 
DunoUy;  Guildfoi-d;  Keilor;  Majorca  (P. R.  Vol.  3). 
Maude,  Moorabool  Valley  (Pr.  R.S.  Vic,  1895,  p.  187. 
See  also  J-sheet  19  S.W.). 

Argentine  (lamellar  calcite). — German  Reef,  Maldon  (T.M.). 

Argentite. — Ebenezer  Reef,  Morse's  Creek,  with  galena,  blende, 
arsenical  pyrites,  and  gold  (M.  1866).  St.  Arnaud,  with 
galena,  blende,  native  silver,  copper,  anglesite,  mimetite, 
sulphur,  ores  of  iron  and  of  manganese  (B.S.  1866). 
In  P.  1870,  Mr.  Newbery  reported,  "  No  pure  sulphide 
of  silver,  as  a  distinct  mineral,  has  yet  been  found  in 
Victoria." 

Arseniate  op  Iron. — See  Pharmacosidente, 

Arsenolite. — Bethanga  (P.  1880). 

AsBOLiTE  (earthy  cobalt). — Cape  Patterson,  in  shrinkage  cracks 
of  older  volcanic  rocks  ;  Thomson  River  Copper  Mine  ; 
Yea  (B.S.  1872).  McKenzie's  diggings ;  Goulburn 
River  (T.M).  Alexandra;  GlenDhu;  Merton  ;  Strath- 
loddon ;  Tarrengower ;  Gippsland  (P.  1868).  Little 
Dorrit  Reef,  Grant  (P.  1871).  Upper  Yarra  (P.  1876). 
Boggy  Creek  ;  Mount  Taylor ;  Dargo  (CL).  Costerfield  ; 
Crooked  River ;  Dunolly  ;  Griffith's  Point ;  Maldon  ; 
Snowy  River  (P.R.  Vol.  3).  A  repoit  on  this  mineral 
by  Mr.  J.  C.  Newbery  is  in  the  Catalogue  of  the  National 
Museum,  Melbourne,  1868.     See  also  Wad, 

Asphalt. — See  Bitumen, 

AsTERiA. — Beech  worth,  grey  or  bluish-grey,  with  six-rayed  stars 
well  developed  (M.  1866).  Eldorado;  Ovens  (Trs.  R.S. 
Vic,  1865-6,  pp.  80  and  81).  A  green  star  sapphire 
from  Ovens  (Trs.  R.S.  Vic,  1865-6,  p.  79). 
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AuGiTE. — One  of  the  principal  constitutents  of  our  basalts ; 
Malmsbury,  small,  black,  acicular  crystals  in  dolerite ; 
near  Black  Hill,  Kyneton,  imperfect  crystals  in  scoria- 
ceous  lava.  "From  its  appearance,  cleavage,  &c.,  and 
the  result  of  a  quantitative  analysis  by  Mr.  J.  C. 
Newbery,  there  is  good  reason  to  suppose  that  the  dark 
green  component  of  the  greenstone  (diabase)  of  the 
Barrabool  Hills,  near  Geelong,  is  augite"  (M.  1866). 
Foot  of  Mount  Wallan  ;  near  Steglitz,  crystals  ;  Mount 
Hepburn,  in  basaltic  ash ;  west  side  of  Mount  Moorakyle 
(M.  1870).  Magnet  Hill ;  Mount  William  ;  Dargo  High 
Plain  ;  Turton*s  Creek  (P.R.  Vol.  3).  Dargo,  in  dyke 
rock  (H.  in  Trs.  R.S.  Vic,  1887).  Near  Heathcote,  in 
diabase  (H.  1896). 

AuTOMOLiTB  (Variety  of  Spinel). — Ballarat;  Ovens  (Trs.  R.S. 
Vic,  1865-6). 

AxiNiTE. — Dookie  (T.M.). 

AzuRiTE. — Thompson  River  Copper  Mine,  Walhalla  ;  Steiglitz ; 
Pyreeth  Creek  ;  St.  Arnaud ;  Glen  Dhu  Reef,  Lands- 
borough  ;  Nicholson's  Reef,  Castlemaine  (M.  1866).  Blue 
Mountain ;  Bendigo ;  Ingle  wood  ;  DunoUy  (B  S,  1866). 
Dedduck,  in  quartz  vein  (P.  1873).  Between  Koetong 
and  Bright  (P.  1875-6).  Bethanga  (P.  1886).  Buchan  ; 
Wombat  Creek  (CI. ).  Mount  Korong ;  Lerderderg  River, 
in  slate  (T.M.).  Crooked  River  (P.R.  Vol.  3).  Car- 
bonate of  copper,  without  stating  which  kind,  has  been 
recorded  from  the  following  places  : — Bruthen  Creek ; 
Maldon  ;  Broken  River;  North  Gippsland  (P.  1868). 
Buchan ;  Livingstone  Creek ;  Snowy  River ;  Snowy 
Creek,  near  Omeo ;  Nicholson  River  ;  Murindal  River 
(B.S.  1872).  Rodney's  mine,  near  Ballarat  (P.  1873). 
Beaufort ;  Blackwood ;  Grampians  ;  Kingower  ;  Upper 
Murray  ;  Smythesdale  ;  Taradale  ;  Wongungarra  River 
(P.R.  Vol.  3). 

Balas  Ruby. — ^^ee  Spinel  Ruify. 

Barite. — Swiper's  Reef,  Maldon,  very  rare,  in  cracks  and  crevices 
of  the  quartz,  partly  in  crystals,  and  partly  in  drusy 
coatings  (M.  1866).  Devonshire  Mine,  Castlemaine, 
rare,  platy  crystals  in  quartz  (T.S.H.).     Maldon,  with 
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heulaiidite.  A  spectrum  analysis  by  Mr.  Ellery  showed 
a  faint  trace  of  strontia  (M.  1870).  Dedduck,  vein  in 
granite  (P.  1873-.  Richmond^  in  basalt  (P.  1877-8). 
Woods  Point  (P.  1881).  Gibbo  River,  containing 
galena  and  silver ;  Mitta  Mitta  (M.R.  1884).  Omeo 
(M.R.  1887).  Boggy  Creek,  Gippsland,  in  vesicular 
ferro-manganese  ore ;  Buchau  (CI.).  Baxjk  Creek ; 
Ringwood ;  Dookie ;  Upper  Murray  ;  Phillip  Island,  in 
older  basalt  (T.M.).  Alexandra;  Beech  worth  ;  Fitzroy 
Range;  Murindal  River;  Snowy  River;  Tubbut  (P.R. 
Vol  3).     Geelong  (L  1873).     St.  Arnaud?  (M.R.F.). 

Barklyite. — Beechworth  district  (M.  1866). 

Baryta  Carbonate. —See  witherite, 

Basanite. — Beechworth  Creeks,  in  drifts ;  Cape  Otway  coast, 
near  Gellibrand  River,  a  pebble  deposit ;  Joyce's  Creek,, 
near  Newstead ;  near  Wickliffe,  veins  in  Silurian  rocks 
(M.  1866).  Mansfield  (P.  1887).  Heathcote ;  Mount 
Stavely ;  Ararat ;  Loddon  River,  near  Maldon  (T.M,). 
Turton's  Creek  (P.R.  Vol.  3).     Walhalla  (P.R.  Vol.  4). 

Bastite. — Near  Heathcote,  in  diabase  rocks  (H.  1896). 

Beryl.— Pilot  Creek  (P.  1878).  Dargo  River;  Dry  Creek; 
Mansfield  (P.R.  Vol.  3). 

Beudantite. — Port  Phillip  Company's  Mine,  Clunes  (P.  R. 
Vol.  3). 

Bindhbimite. — Murindal,  Gippsland  (Pr.  R.S.  Vic,  Vol.  16, 
1880,  p.  145). 

Binnite. — Wombat  Creek  (CI.). 

Biotite. — Eureka  Reef,  Castlemaiue,  large  hexagonal  plates  in  a 
basaltic  dyke;  Castle  Reef>  silvery  white  in  diorite 
porphyry ;  the  mica  at  Raspberry  Creek,  Woods  Point, 
may  also  belong  to  this  species  (M.  1866).  Harcourt, 
in  a  dyke ;  Bura's  Reef,  near  Castlemaine,  in  a  dyke ; 
Mount  Alexander,  in  granite  (T.S.H.).  Mount  Taylor, 
in  quartz  porphyries;  Marengo  Creek  (CI.)  Fiddler's 
Reef,  Forest  Creek,  in  a  decomposed  basalt  dyke  (N.M.). 
Phillip  Island,  in  older  basalt  (T.M.).  Sultan  Mine, 
Blackwood  (P.R.  Vol.  3).  Near  Heathcote,  in  granite 
(H.  1896). 
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BiSMiTE. — Maldon;  Wombat  Creek  (P.  1868).  Omeo  district, 
rolled  fragments  (P.  1874).  A  mixture  of  the  oxide  and 
carbonate  of  bismuth  is  found  in  the  Beechworth  creeks, 
associated  with  tin  sand  (P.  1872).  Snowy  Creek 
P.  R.  Vol.  3). 

Bismuth. — Wombat  Creek,  Omeo  ;  Upper  Yarra  ;  Ramshorn 
Gully,  in  irregularly-shaped  pieces  of  a  few  dwts.  to  1  lb. 
in  weight ;  Kingower  (M.  1866).  Linton's,  quite  pure, 
from  quartz  reef  (B.S.  1872).  Crossover,  Gippsland 
(T.M.).  Beds  of  streams  in  Omeo  district  (P.  1874). 
Beechworth  (M.  1870).  Snowy  Creek,  a  specimen 
coated  with  oxide  and  carbonate  of  bismuth,  and 
ferruginous  clay  (P.  1875-6).  Wilson's  Reef,  St. 
Arnaud  (P.  1884).  Maldon  (P.  1877-8).  Dandenong  ; 
Costerfield  (P.R.  Vol.  3). 

BiSMUTHiNiTE  (Bismuth  glance). — Linton's,  with  native  bismuth, 
etc.,  in  scaly,  slender,  prismatic  crystals  of  fibrous  or 
foliated  structure  (M.  1870).  Wombat  Creek  ;  Baldhill 
Creek,  Gippsland  (CI.).  Beechworth  (T.M.).  Maldon, 
in  quartz,  with  gold  and  maldonite  (P  1875-6).  Near 
Linton's,  in  a  quartz  reef  (P.  1870). 

BiSMUTHiTE  (carbonate  of  bismuth). — Tin-Kettle  Lead,  Ramshorn 
Gully ;  Sandy  Creek,  Maldon ;  also  reported  from 
Kingower  (M.  1866).  Linton's ;  Beechworth  (M.  1870). 
Clunes;  Maldon  (N.M.).  Wombat  Creek  (P.  1868). 
Bern  River  (Combying  Creek),  Gippsland  (P.  1874). 
Bismuth  carbonate  also  recorded  from  Omeo  district 
(P.  1874).  Snowy  Creek  (M.H.).  An  analysis  by  Mr. 
J.  C.  Newbery  is  in  the  Catalogue  of  the  National 
Museum,  1868. 

Bitter  Spar. — See  dolomite. 

Bitumen. — Specimens  found  in  Western  Port  and  Portland 
districts;  Grampians,  and  Pyrenees,  a  peculiar  kind  in 
small  caverns  and  on  ledges  of  rock  (M.  1866).  See 
note  on  this  in  Catalogue  National  Museum,  1868,  p.  90. 
Cowwarr  (M.R.  1890).  Near  Bridgewater  (M.R.  1889). 
Traralgon  (P.R.  VoL  7).     Coal  Creek  (N.M.). 

Blbischwbif  (See  galena).     Buchan  (P.R.,  Vol.  3). 

Bog  iron  orb. — See  limonite. 
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BoRNiTE. — Thompson  River  Copper  Mine,  distributed  through 
the  copper  pyrites  (M.  1866).  Buchan,  with  chalco- 
pyrite  (CI.).  Ballarat  gold-drifts ;  Mclvor  gold-drifts  ; 
Steiglitz  ;  Bethanga ;  Costerfield  (M.  H.). 

BoULANGBRiTE. — Ballarat,  in  quartz  reef,  with  chalcopyrite  and 
gold  (M.  1866).  Blackwood,  with  pyrite,  galena,  and 
antimony  (P.  1870).  Swift's  Creek,  with  pyrites  (P. 
1879-80).     Snowy  Creek  ;  Steiglitz  (P.  K,  Vol.  3). 

BouRNONiTE. — Ballarat ;  St.  Arnaud  ;  Steiglitz,  etc.,  finely  im- 
pregnated in  some  of  the  quartz  reefs  ;  Costerfield  anti- 
mony reef,  in  crystalline  grains,  apparently  very  rare  (M. 
1866).  Walhalla  (P.  1873).  Heathcote,  at  the  head 
of  Gk)lden  Gully  (T.M.).  North  Gippsland,  with  gold 
(P.  1873).     Wallan  (P.R.  Vol  3). 

Brookite. — Baw  Baw  diggings,  in  quartz  (M.  1866).  Steiglitz ; 
Mount  Greenock  lead  (M.  1870).  Latrobe  River,  in 
tin  sand  (P.  1874).  Yarra  Flats  (T.M.).  Broadford 
(M.R.  1889).     Beechworth  (P.R.  Vol.  3). 

r»ROWN     HEMATITE,     BROWN     IRON     ORE,     OR     BROWN     OCHRE. — In 

tertiary  rocks  around  the  coast,  and  occasionally  in 
hollows  of  quartz  reefs  (M.  1866).     See  limonite. 

Brown  Spar  (ferruginous  dolomite). — Bendigo  and  Walhalla,  in 
quartz  (B.S.  1872).  Woods  Point  (M.  1870).  Beech- 
worth ;  Clunes;  Mount  Timbertop  (P.R  Vol.  3). 
Gafihey's  Creek  ;  Jameson  (L.  1873).     See  dolomite, 

BftUSHiTE.-^Skipton  Caves,  near  Ballarat,  in  guano  deposits 
(P.  1878). 

BucHOLZiTE. — Moroka  Valley,  Gippsland,  in  granite  (M.  1866). 
Swift's  Creek  (P.  1878).     ^eefidroiite. 

Cacholong. — Stawell  (P.R.  Vol.  3). 

Cadmium. — St  Arnaud,  with  silver  and  sphalerite  (P.  1873). 
Bruthen  Creek  ;  Costerfield  (P.R  VoL  3). 

Cairngorm. — Beechworth  ;  Tarrengower  ;  Upper  Yarra  ;  in 
quartz  veins  traversing  granite,  and  in  the  drifts 
(M.  1866).  Ovens  (SeL  1861).  Maldon  (M.  1870). 
County  Evelyn  (P.  1877-8).  Gibraltar  diggings,  near 
Berlin  (P.  1878).  Castlemaine  (T.M,),  Gippsland 
(P.R.  Vol.  3).  Smoky  quartz  is  also  recorded  from 
Harcourt  granite  quarries  (T.S,H.). 
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Calcite. — On  the  goldfields  of  Victoria;  Maldon,  crystals  in 
druses  in  quartz ;  Malmsbury,  in  basalt  with  chabazitc ; 
Phillip  Island,  in  basalt;  Muckleford  Creek,  in  fresh- 
water limestone  ;  Barrabool  Hills ;  Cape  Otway ; 
Western  Port ;  Traralgon ;  Geelong,  in  drift  beds 
(M.  1866).  Ararat ;  Richmond  ;  and  Clunes,  in  basalt ; 
Moe's  Swamp  (M.  1870).  Buchan,  in  limestone ;  Wom- 
bat Creek  with  galena;  Bindi,  in  limestone,  and  as 
marble;  Tambo;  Nicholson  River;  Bairnsdale  (CL). 
Ajax  Mine,  Castlemaine,  rhombohedral  and  massive; 
Wattle  Gully,  crystals  (T.S.H.).  Geelong,  in  limestone ; 
Guildford  and  Keilor,  in  basalt ;  Preston  Vale,  in 
granite;  Kyneton  (N.M.).  Walhalla  (B.S.  1872). 
Maldon  (P.  1875-6).  Collingwood,  in  basalt;  Riddell's 
Creek  {ferrihcalcite) ;  Pentridge  (T.M.).  Jan  Juc ; 
Curdie's  River  (P.  1884).  Bendigo  (P.K  Vol.  7). 
Ballarat  (M.R.  1889).  Near  Lome  (M.R.  1890). 
Warrnambool  (Pr.  R.S.  1891,  p.  95).  Charlotte  Plains 
(P.  1891).  Chetwynd,  in  older  basalt;  Collingwood,  as 
rock  milk ;  Maldon,  as  Argentine ;  Western  Port ; 
Flinders,  in  basalt ;  Momington ;  Campaspe  River ; 
Gippsland  Lakes  ;  Dookie ;  Hey  wood  ;  Lilydale  (T.M.). 
Generally  distributed  (Sel.  1861).  Running  Creek 
(P.R.  Vol.  5).  Brunswick  quarries  (P.R.  Vol.  6). 
Clunes  ;  Moyston ;  Bendigo  ;  Woods  Point ;  Tyers 
River;  Waratah  Bay  (P.R.  Vol.  3).  NeAr  Heathcote, 
in  diabase  rocks  (H.  1896).  Calc-sinter  is  recorded 
from  Gippsland  (P.  1887),  and  Collingwood,  in  basalt 
(T.M.). 

Carbonate  op  Soda  (anhydrous). — Lai  Lai  (P.  1885). 

Carnelian. — Sparingly  as  small  pebbles  in  drifts  of  the  Beech- 
worth  creeks;  Yarra  Basin;  several  parts  of  Gippsland; 
Murray  River,  near  Wodonga  (M.  1866).  Woori 
Yaloak  Creek  (V.  1873). 

Oassitbritb. — Omeo  district,  in  the  creeks ;  tributaries  of  the 
Yam  River ;  Latrobe  River ;  Thompson  River ; 
Gullies  in  the  Strathbogie  Ranges ;  Taradale ;  many 
places  in  Gipp^nd  (M.  1866).  Eldorado  ;  Woolshed  ; 
Sebastopcd ;  and  ot^er  places  in  the  Beech  worth  district; 
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Ovens  ;  Little  Yarra  basin,  with  titanif erous  iron  sand  ; 
Cape  Otway  district ;  Tar  win  River  ;  Crossover  Creek, 
Gippsland  ;  near  Daylesford  ;  near  Colac  ;  Chiltern  ; 
Cudgewa  Creek  ;  other  creeks  running  into  the  Murray 
River  (B.S.  1872).  Indigo  Creek,  as  black  sand 
(P.  1869).  Koetong  Creek  ;  other  creeks  rising  in  the 
same  ranges ;  Tar  win  Creek  ;  Upper  Murray ;  many 
districts  in  North-Eastern  Victoria  and  Gippsland  (P. 
1873).  Mount  Fatigue;  Mansdeld  ;  Burrawa  Cres^k  ; 
Muddy  Creek,  South  Gippsland;  Bright  (P.  1874). 
Franklin  River ;  Stockyard  Creek  (P.  1875-6).  Traral- 
gon  Creek  (P.  1876).  MuCrae's  Creek;  Slaty  Creek, 
Gippsland  (P.  1877-8).  Morwell  River  (P.  1878). 
Bass  River  district  (P.  1881).  Benambra  (T.M.). 
Talangatta  Creek  ;  Pioneer  Creek  ;  Acheron  River  ; 
Malmsbury,  with  metallic  tin;  Bunyip  Creek  (P.  1882-3). 
Between  Bruthen  and  Buchan;  Gembrook  (P.  1883). 
Mount  Bulla;  Neerim  (P.  1884).  Wendouree  (M.R. 
1889).  Agnes  River;  Snowy  Creek  (M.R.  1890). 
Mount  Taylor  Creek ;  Mount  Wills,  in  porphyritic 
dykes;  creeks  flowing  into  Mitchell  River  (CI.). 
Islands  in  Bass  Straits;  Berwick;  Dry  Forest  Creek; 
Lerderderg  River ;  Mount  Gowar  ;  Myrtleford  Creek  ; 
Steiglitz ;  Tangil  River  (P.R.  Vol.  3).  Pakenham  ; 
Possum  Hill  (P.R.  Vol.  4).  Kiewa  River  (P.R.  Vol.  5). 
Beenak  ;  Bishop^s  Creek  ;  Jingellic ;  Black  Mountains 
(P.R.  Vol.  7). 

Cat's  Eye. — (?)  Beech  worth  and  Yarra  basin  (M.  1866). 

Cerium  phosphate. — Strathbogie  Ranges;  Bethanga;  Gippsland 
(T.M.). 

Cerussite. — In  mineral  veins  throughout  the  colony  (B.S.  1866). 
St.  Arnaud,  tolerably  abundant  in  the  silver  reefs ; 
Nicholson's  Reef,  Castlemaine ;  Glen  Dhu  Reef,  Lands- 
l)orough  (M.  1866).  Linton's;  Maryborough;  Pleasant 
Creek ;  Gippsland  (P.  1870).  Between  Koetong  and 
Bright,  with  carbonates  of  copper  (P.  1875-6).  Harriet- 
ville,  with  galena  (P.  1876).  Bethanga  (P.  1878). 
Swift^s  Creek  (P.  1880-1).  Murrindal  (T.M.).  Omeo, 
with    silver  and    phosphate    of    lead    (P.R.    Vol.    7). 


Locality  List  of  Minerals  from  Victoria,  81 

Wombat  Creek  ;  Dargo;  Buchan;  Snowy  River  (CI.). 
Ararat;  Dargo  High  Plains;  Murray  Jliver  (M.H.). 
Dry  Gully,  near  Mount  Livingstone  (Stirling  in  Trs. 
R.S.  S.A.,  1883-4). 

Cbrvantite. — Costertield  (M.  1866).  Heathcote  ;  Whroo  ; 
Anderson's  Creek ;  Rutherglen ;  Maryborough,  and 
other  places  (B.S.  1866).  Bacchus  Marsh  (P.  1873). 
Coroadai  Creek,  Ballan  (P.  1878).  Queenstown ; 
DunoUy ;  Maldon  (T.M.).  Ringwood ;  Costerfield, 
with  acicular  crystals  (M.  1870).  Beechworth  (P.R. 
Vol.  3).     See  also  Valentinife  and  Stiblite. 

Chabasite. — Pentland  Hills,  in  older  ba»ilt;  near  Clunes,  in 
basalt ;  Malmsbury  (M.  1866).  Phillip  Island,  in 
older  basalt;  near  Frankston,  on  granitite  (P.  1868). 
Gippsland  (P.  1880).  Maldon  (P.  1882-3).  Yarragon, 
in  coal  (P.  1886).  Flindera  (T.M.).  Beechworth  (P.R. 
Vol.  3).  Brunswick  quarries  (P.R.  Vol.  6).  Ballan 
(M.R.F.). 

Chalcanthite  (Blue  Vitriol). — Thompson  River  Copper  Mine, 
sparingly  in  thin  seams  and  crystallizations  (M.  1866). 
Bethanga ;  Ringwood  (T.M.). 

Chalcedony. — Near  Keilor  and  Sunbury,  coating  cavities  in 
basalt,  tolerably  frequent ;  Phillip  Island,  nodules  and 
pebbles  on  the  shore;  Moroka  Valley,  Gippsland,  as 
geodes ;  Spring  Creek,  Beechworth  (M.  1866).  Creeks 
of  Beechworth  district  (BL  1866).  Waratah  Bay  (P. 
1878).  Buchan  (CI.).  Heathcote,  near  Police  Camp ; 
Phillip  Island,  sometimes  with  cavities  containing  yellow 
carbonate  of  lime,  sometimes  with  empty  cavities,  some- 
times with  a  vein  of  quartz  running  through  it  (N.M.). 
Chiltem ;  Wallace's  Creek  :  Landsborough ;  Mitchell 
River ;  Richmond  ;  Tarra  Range ;  Turton's  Creek  ; 
Waterhouse  Island  in  Bass  Strait ;  Bird  Rock  (P.R. 
Vol.  3).     Near  Berwick  ;  Avoca  (M.R.F.). 

Chalcogite  (Redruthite). — ^Thompson  River  Copper  Mine, 
small  veins  and  patches,  scales  and  grains  in  copper 
pyrites;  Steiglitz,  impregnated  in  the  rocks  (M.  1866). 
Wombat  Greek,  Gippsland  (CL).  Livingstone  Creek ; 
Buchan;    Snowy   Creek;     Snowy    River;     Nicholson 
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River;  Murrindal  River  (B.S.  1872).  Bendigo;  Castle- 
niaine  (Sel.  1861).  Cathcart  {M.H.).  Copper  sul- 
phides, without  stating  which  sort,  ai*e  recorded  from 
Omeo  (P.  1870)-  Maldoii  ;  Bruthen  Creek  ;  Broken 
River;  North  Gippsland  (P.  1868).  Beaufort;  Beech- 
worth  ;  Blue  Mountain ;  Bright ;  Crossover  Creek ; 
Heathcote  (P.R.  Vol.  3). 

Chalcopyrite. — Thompson  River  Copper  Mine,  massive,  in  veins 
and  patches ;  In  most  of  the  auriferous  reefs  at  Castle- 
maine ;  Maldon  ;  Steiglitz ;  Bendigo ;  Ballarat ;  St. 
Arnaud,  etc.  (M.  1866).  Blue  Mountain ;  Ingle  wood  ; 
Dunolly ;  Gippsland,  etc.  (B.S.  1860).  Howqua  River 
with  galena  (N.M.).  Dargo  High  Plains  (P.  1872). 
Gaffney's  Creek  ;  Dedduck,  in  quartz  (P.  1873).  Charl- 
ton (P.  1875-6).  Bethanga,  with  carbonate  of  copper  (P. 
1877-8),  Harcourt,  on  granite  (P.  1882-3).  Thomas- 
town;  Budgee,  Gippsland;  Yarrawonga  (P.R.  Vol.  7). 
Bruthen ;  Buchan ;  Deptford  ;  Wombat  Creek ;  Omeo 
(CL).  Snowy  Creek  (P.R.  Vol.  6).  Majorca;  Cath- 
cart ;  Linton's  (M.H.).  Burke's  Flat ;  Murrindal 
River  (P.R.  Vol.  3).     Tongio  West  (M.U.  1896). 

Chalk. — South-west  corner  of  Victoria  (Pr.  R.S.  Vic,  1891, 
p.  98). 

Chalybitk. — In  some  of  the  reefs  at  Maldon  and  St.  Arnaud 
(M.  1866).  Corinella,  in  coal  shaft  (N.M.).  Hawthorn 
Creek,  Tangil,  earthy  (P.  1884).  Mirboo,  impure ; 
Fryerstown,  coated  with  oxide  of  iron  and  pyrites 
(M.R.  1884).  Jindivik  (P.  1887).  Mitta  Mitta  River; 
Ballarat  (M.R.  1889).  Daylesford  (P.  1889).  Warren- 
heip,  concretionary  (P.  1891).  In  satin-coloured  masses 
with  patches  of  manganese  at  Bruthen ;  Gelantipy  ;  and 
Mount  Taylor  (CL).  Barf  old ;  South  Clunes ;  Tourists' 
Creek  (T.M.).  Carbonate  of  iron  is  recorded  from 
Beech  worth ;  Buckland  River ;  Gibbo  River  ;  Heath- 
cote ;  Port  Albert :  Bendigo  (P.R.  Vol.  3).  A  carbon- 
ate of  iron  and  manganese  from  Moe  (P.  1880).  Clay, 
iron  ores  from  Avoca  (P.  1874).     See  also  Spharosiderite, 

Chebt, — Lancefield  District,  along  the  boundary  of  the  diorite 
greenstone  (M.  1866).     Near  Heathcote  ;  Beechworth  ; 
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Murrindal  ;  near  Melbourne  (T.M.).  Dandenong 
Ranges ;  Kingower  )  Mount  Disappointment ;  Upper 
Wannon  Falls  ;  Bendigo  (P.R.  Vol.  3).  Mount  Useful 
(M.R.F.). 

Chiastolite. — See  Andaiusite, 

Chloride  op  Silver. — St.  Arnaud  (P.  1874).  Gift  Reef, 
Bethanga  (P.  1877-8).     Landsborough  (P.R.  Vol.  3). 

Chlorite. — Lady  Gully  Reef,  and  Wattle  Flat,  near  Castlemaine ; 
Fryerstown ;  near  Yandoit,  on  the  top  of  a  high  range 
(M.  1866).  Long  Gully,  Bendigo  (P.  1884).  Mount 
Taylor,  in  porphyries  (CL).  Upper  Loddon,  coating 
imperfect  quartz  crystals  (T.S.H.).  Beechworth; 
Chiltern,  in  granite  (E.  J.  Dunn  in  Trs.  R.S.  Vic, 
1874).  Snowy  River;  Talbot  (P.R.  Vol.  3).  Near 
Heathcote,  in  diabase  rocks  (H.  1896).     See  Leucoxine, 

Chloropal  (Hyd.  Sil.  of  iron). — Sunbury,  nodular  masses,  in 
decomposed  basalt  (N.M.).  Deep  Creek,  in  basalt ; 
Mount  Bullangarook,  in  basalt  (Sel.  1861).  Maldon 
(P.R.  Vol.  3). 

Chrome  Ochre. — In  several  reefs  at  Heathcote ;  Strathloddon, 
etc.  (M.  1866).  Pleasant  Creek  (M.  1870).  Gram- 
pians, near  Stawell  (P.  1874).  Buchan  (CL).  Beech- 
worth;  Benalla;  Wangaratta  (T.M.). 

Chromic  iron. — Heathcote,  in  quartz  reefs  and  quartzose  rocks ; 
Heathcote  Creek ;  Argyle  Gully,  as  tine  black  sand  ; 
Strathloddon;  RiddelFs  Creek  (M.  1866).  Stockyard 
Creek,  crystals  (B.S.  1872).  Franklin  River,  crystals  ; 
Creek  beds  at  Heathcote,  crystals  (P.  1871).  Near 
Comer  Inlet ;  tributaries  of  Latrobe  River,  dull  crystals 
(P.  1874).  North  Gippsland,  massive  (P.-  1875-6). 
Baimsdale,  as  sand  (P.  1877-8).  Mansfield  (P.R.  Vol.  7). 
Walhalla;  Stawell  (T.M.)  Beechworth;  Benalla; 
Mount  Macedon ;  Mount  Wellington  (P.R.  Vol.  3). 
Delatite  River;  Howqua  River;  Turton's  Creek  ;  Snowy 
River  (P.R.  Vol.  4). 

Chromium.— Costerfield  (P.R.  Vol.  3). 

Chbysocolla.— Bloomfield's  Gully,  Omeo,  impure,  in  vein  stuff 
(B.S.  1872).  Snowy  Creek  (P.R.  Vol.  3).  Silicate  of 
copper  is  recorded  from  Dry  Creek,  near  Mount  Living- 
ston (Stirling,  in  Trs.  R.S.S.A.  Vol.  7,  1883-4). 

6a 
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Chrysolite. — See  Olivine. 

Chbtsoprase. — Beech  worth  district  (Bl.  1866).  Woolshed  Creek; 
Sebastopol  (Bl.  in  Trs.  R.S.  Vic,  1865-6). 

Chrysotile. — Mount  Timbertop  (P.R.  Vol.  3). 

Cinnabar. — See  Mercury, 

Clays. — Deep  Creek,  Bulla,  from  decomposition  of  granite  (B.S. 
1861).  Dunolly ;  near  Kyneton;  other  places  (M. 
1866).  Lai  Lai,  bed  three  feet  thick  overlying  lignite 
(N.M.).  Preston ;  Boroondara ;  other  places  near 
Melbourne,  suitable  for  bricks  and  pottery ;  Lily  dale 
(B.S.  1872).  Sutton  Range  (Grange?  J. A. A.)  (T.M.). 
Stawell,  suitable  for  bricks  (M.R.  1890).  Morwell. ; 
Darlimeura,  suitable  for  earthenware  ;  Korku perrimul, 
suitable  for  pottery ;  Boolara  (M.R.  1889).  Huntly, 
suitable  for  terra-cotta  (M.S.  1885).  Beaufort,  suitable 
for  Staffordshire  ware ;  Jackson's  Creek,  near  Sunbury, 
infusible  clay ;  near  Smeaton  (P.  1870).  Bendigo ; 
Geelong  (P.  1871).  Nuna wading,  stands  the  fire  well 
(P.  1872).  Stawell ;  Hawthorn,  suitable  for  bricks ; 
Moorabool  River,  suitable  for  white  ware  (P.  1873). 
Moe ;  Western  Port,  suitable  for  bricks  (P.  1874). 
Strangways,  suitable  for  crockery  ;  Fyansford  ;  Lauris- 
ton,  suitable  for  pottery  ;  Daylesford,  suitable  for  bricks 
and  tiles ;  Gaffney's  Creek,  could  be  made  into  paint 
(P.  1876).  Gippsland,  suitable  for  bath-brick  and  fire- 
brick (P.  1879-80).  Bethanga,  fire-clay  (P.  1882-3). 
Tarwin  River,  suitable  for  tiles,  earthenware,  and  white 
bricks  (P.  1883).  Ringwood,  fire-clay  ;  Stawell,  fire- 
clay ;  Malvern;  On*ong  Road,  Prahran  (P.  1884). 
Maldon;  Epsom  (P.  1885).  Frankston  (P.  1886). 
Yapeen  (P.  1887).  Rush  worth  (P.  1889).  Foster, 
fire-clay  (P.  1890).  Ballan;  Narracan  Valley,  fire-clay; 
Gordons,  fire-clay  (P.  1891).  Redesdale  (T.M.).  Foots- 
cray  ;  Western  Port ;  Cape  Patterson  ;  Bass  River  ; 
Bruthen  Creek  ;  Phillip  Island ;  Wangaratta  ;  Mary- 
borough (P.  1868).  Baringhup;  Inglewood;  Moe; 
Warburton ;  Woori  Yaloak  Creek ;  Upper  Yarra ; 
Brighton ;  Northcote  (P.R.  Vol.  3).  See  also  fuller^ 
earthy  lithomarge,  halloysite,  and  other  varieties  oiclay. 
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Clay  iron  ore.  — See  chalybite  ayid  spharosiderite. 

Coal,  brown  coal,  and  lignite. — Special  reports  on  the  coal- 
fields of  Victoria,  containing  very  much  useful  informa- 
tion, are  issued  from  time  to  time  by  the  Mines 
Department.  For  a  list  of  the  principal  localities  see 
M.H.,  p.  34. 

Cobalt. — See  asbolite, 

CoccoLiTE  (var.  of  augite). — In  basaltic  rocks  (Sel.  1861). 
Camperdown ;  Daylesford ;  Mount  Franklin  (P.R. 
Vo].  3). 

CoLOPHONiTE  (Wine-yellow  garnet). — Ovens  (Bl.  in  Trs.  R.S 
Vic,  1865-6). 

CoLUMBiTE. — Maldon  (P.R.  Vol.  3). 

CoMPTONiTB. — See  Thomsoniie, 

CoPALiNE. — Bass  River,  in  lignite  beds ;  Coal  Creek,  not  in  situ 
(N.M.). 

CoPiAPiTE. — Near  Point  Addis,  in  tertiary  beds  (M.  1866). 
Spring  Creek,  near  Geelong,  probably  results  from  the 
decomposition  of  iron  pyrites  (N.M.),  analysis  by  Mr. 
R.  Daintree  in  Catalogue  of  National  Museum,  Mel- 
bourne, 1868.  Morningtx)n  (T.M.).  Castlemaine  (?), 
brownish  crusts  and  stains  on  spoil  and  pyrites  heaps 
(T.S.H.).  Basic  sulphate  of  iron  is  also  recorded  from 
Buninyong  with  iron-alum  (T.M.).  Angahook  (B.S. 
1872).     See  Melanterite, 

Copperas. — See  Melanterite. 

Copper  (native). — Thompson  River,  rounded  pieces  in  the  wash ; 
Thompson  River  Copper  Mine;  Wilson's  Reef,  St. 
Arnaud ;  Specimen  Gully,  Castlemaine,  thin  small 
scales ;  Steiglitz ;  Louisa  Ranges,  Crooked  River  (M. 
1866).  Rodney  Mine,  near  Ballarat,  filamentous; 
Malrasbury,  basalt  quarries,  small  grains  in  sphserosi- 
derite  (B.S.  1872).  Thompson  River,  with  moss  copper 
(N.M.).  Clunes,  in  tertiary  drifts  (M.  1870).  Sebaa- 
topol  and  Egerton,  thin  strings  and  arborescent  forms 
in  Silurian  shales  (P.  1870),  see  note  by  Mr.  J.  C. 
Newbery  in  the  same  volume.  Bethanga,  in  quartz ; 
Richmond,  specks  on  basalt  (P.  1877-8).  Stawell; 
Blackwood ;  Ballarat,  in  bed-rock  under  the  deep  leads 
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(P.  1871).  Footscray,  a  mass  several  pounds  weight  in 
a  basalt  quarry  (P.  1873).  Ores  wick ;  Mitta  Mitta ; 
Cooper's  Creek  (M.H.).  Avoca,  deep  lead ;  Beech- 
worth  ;  Landsborough  (P.R.  Vol.  3).  Magpie,  near 
Ballarat,  small  specks  throughout  the  quartz  (Pd.). 
Copper  ores,  without  naming  which  kind,  are  recorded 
from  between  Snowy  River  and  Bendoc ;  Granite  Flat, 
Snowy  River  (P.  1871).  County  Millewa;  Spring 
Creek,  near  Buchan  (P.  1884).  You  Yangs  (P.R. 
Vol.  7).  On  a  branch  of  the  Went  worth  River  (CI.). 
Costerfield  and  Heathcote,  antimonial ;  Beaufort ; 
Bonang  ;  Bright ;  Mount  Wellington  (P.R.  Vol.  3). 

Corundum  (black). — Nearly  all  our  gold  fields,  in  semi-angular  or 
rounded  pieces  (M.  1866).  Colac  (P.  1871).  Phillip 
Island,  in  older  basalt  (P.  1877-8).  Analysis  in  Cata- 
logue National  Museum,  Melbourne,  1868  ;  Daylesford  ; 
Benalla;  Mount  Blackwood  (T.M.).  Mansfield;  Dande- 
nong  (P.R.  Vol.  3). 

CovELLiNE. — Steiglitz  and  Dunolly,  in  the  reefs ;  Specimen  Gully 
Reef,  Castlemaine ;  Glen  Dhu  Reef,  Landsborough ; 
Crooked  River,  thin  scaly  coatings  (M.  1866).  Scotch- 
man's Gully  Reef,  Castlemaine ;  Harcourt,  coating 
chalcopyrite  (T.S.H.).  Bendigo  (Sel.  1861).  Maldon 
(T.M.).     See  note  to  Chalcocite. 

Cuprite. — Thompson  River  Copper  Mine  (M.  1866).  Steiglitz 
(Sel.  1861).     Bethanga  (P.R.  Vol.  6). 

CuPROPLUMBiTE. — Costerfield  antimony  reef,  small,  scale-like 
crystals,  very  rare  (M.  1866).     McTvor  (Sel.  1861). 

Damourite. — "A  mineral  whose  characters  accord  well  with 
damourite  was  found  in  crystals  of  cairngorm  at  Brad- 
ford Lead,  Maldon"  (M.  1870).     See  muscovite. 

Darlingite  (species  of  lydianite). — Ovens  district  (Bl.  in  Trs. 
R.S.  Vic.  1866). 

DiALLOGiTE. — Port  Phillip  Company's  Mine,  Clunes,  in  crevices 
and  cavities  of  the  reefs,  forming  crusts  over  quartz  and 
psilomelane  (M.  1866).     See  Rhodochrosite. 

DiATOMACEOUS  EARTH. — See  Infusorial  earth. 

Diamond. — In  the  creeks  of  the  Beech  worth  district,  from  \  to 
2^  carats  (M.  1866).     One  of  17*64  carats  was  reported 
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in  1864  (B.S.  1866).  North-East  Gippsland  ?  (Bl. 
1866).  Near  Bendigo?  (P.  1870).  Mansfield  (P.R. 
Vol.  3).  Toorabullup,  25  miles  from  Benalla  ("  Argus," 
5th  May,  1896). 

DiTTMARiTE. — Skipton  Caves,  a  mineral  new  to  science  was 
recorded  under  this  name  by  Mr.  Mclvor,  in  "  Chemical 
News,"  13th  May,  1889. 

Dolomite. — Maldon,  drusy  coatings  in  joints  of  metamorphic 
sandstone ;  Howqua  district,  massive  in  some  reefs 
(M.  1866).  Broadmeadows,  with  brown  hematite, 
under  the  basalt  (M.  1870).  For  analysis  see  M.  1870. 
Near  Ballan  (N.M.).  Ajax  and  Wattle  Gully  reefs, 
Castlemaine ;  a  white,  earthy  soft  substance,  con- 
sisting of  carbonates  of  lime  and  magnesia,  at  Barker's 
Creek  quarries  ;  Castlemaine,  a  magnesian-lime  cement 
in  some  of  the  old  gravels  (T.S.H.).  Maldon,  with 
calcite,  vivianite,  apatite,  scheelite,  etc.  (P  1875-6). 
Phillip  Island,  in  older  basaJt,  pseudomorphs  after 
aragonite;  Mansfield  (P.  1877-8).  Waratah  Bay  (P. 
1878).  Toongabbie  (P.  1882-3).  Geelong  (P.  1885). 
Daylesford  (P.  1889).  Ballarat  (M.R.  1889).  Bendigo 
(P.  1888).  Gaffney's  Creek;  Buchan;  Walhalla  (T.M.). 
Woods  Point ;  Beech  worth  ;  Clunes ;  Harrow ;  Mount 
Timbertop  (P.R.  Vol.  3).  Loyola  (P.R.  Vol.  4).  B/ue 
dolomite  at  Woodford  (Bradford?  J. A. A.),  Victoria,  on 
vitreous  quartz  (G.S.  N.S.W.  Vol.  4,  p.  141).  Maldon 
(P.  1875-6).     See  also  Brown  Spar. 

Electrum. — Swift's  Creek,  Omeo  (CI.). 

Embolite. — The  silver  mines  at  St.  Arnaud,  in  cracks  and 
cavities  of  the  quartz  (M.  1866). 

Enhydros. — Beechworth  (P.  1875-6).  Read  the  following  papers 
on  enhydros: — A.  Liversidge,  in  R.A.M.S.  Vol.  2,  No. 
3,  p.  35 ;  T.  Cooksey,  in  R.A.M.S.  Vol.  2,  No.  6,  p.  92 ; 
E.  J.  Dunn,  in  Trs.  R.S.  Vic,  1874;  and  G.  Foord,  in 
the  same  volume. 

Enstatite.— Buchan,  in  diabase  rock  (Howitt  in  Trs.  R.S.  Vic, 
Vol.  18).  Heathcote,  in  diabase  rock  (Catalogue  T.M. 
1894,  p.  33). 
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Epidote  — Nuggetty  Gully,  Talbot,  with  quartz  and  flesh-coloured 
orthoclase ;  south-east  of  Tarilta,  dense  crystalline  rock, 
rare  form  (M.  1870).  Analysis  in  the  same  book. 
Near  Buchan  (M.R.  1889).  Dividing  Range,  Gipps- 
land ;  Omeo  Road,  Gippsland,  vein  in  syenite  (T.M.). 
Snowy  River;  Dry  Hills,  Gippsland  (P.R.  Vol.  3). 
Near  Heathcote,  in  granite,  and  in  altered  diabase 
rocks  (H.  1896).     Snowy  Bluff  (M.R.F.). 

Epsom ITE. — In  tertiary,  mesozoic,  and  silurian  rocks  near  Geelong; 
Bacchus  Marsh ;  Cape  Otway,  etc.;  Snow-flake  efflores- 
cences in  quartz  reefs  as  at  Clunes;  Maldon,  etc. 
(M.  1866).  Argus  Hill  Mine,  near  Castlemaine, 
thick  incrustation  in  old  drives  (T.S.H.).  Bendigo ; 
Growler's  Creek  Ranges;  Stawell  (P.R.  Vol.  3). 

Erubescite. — See  Bornite, 

Erythbite. — Dargo,  peach-coloured  crystals  in  quartz  (CL). 

EssoNiTE  (Cinnamon  Stone). — Ovens  (Trs.  R.S.  Vic,  1866). 

Fahlerz. — See  Tetrahedrite. 

Felspar. — No  species  named.  §wift*s  Creek,  in  a  dyke  (M.S. 
1884).  Lai  Lai  (P.  1885).  Beechworth  (M.R.  1889). 
Glassy  felspar,  Daylesford,  in  basalt  (M.S.  1887).  See 
also  orthoclase^  oligoclase^  iabradorite,  and  other  species 
of  felspar. 

Ferro-calcite. — Barf  old  Falls,  Campaspe  River,  in  basalt, 
(M.  1866).  Saltwater  River;  Mitchell's  Falls  (N.M.). 
Analysis  in  Catalogue  (N.M.  1868).  Colling  wood  (Trs. 
R.S.  Vic,  Vol.  16,  1880,  p.  144). 

Fibrolite. — Moroka  Valley,  Gippsland ;  near  Beechworth,  in 
granite  (M.  1870).  Dandenong  Ranges ;  Northern 
Gippsland  (B.S.  1872).  Crooked  River  (CI.).  Swift's 
Creek  (P.  1878).  Geelong;  Gippsland;  Yackandandah 
(T.M.).  Dargo  River  (P.R.  Vol.  3).  For  analysis  see 
P.  1872. 

Flint. — Cape  Otway  coast ;  Warrnambool  coast ;  Phillip  Island 
(N.M.)  Near  Dandenong  (M.  1870).  Portland  Bay; 
Flinders  ;  Emerald  diggings ;  Bed  of  Yarra  (T.M.), 
Griffith's  Point  (P.R.  Vol.  3). 

Flos-ferri. — Richmond  quarries,  lining  cavities  in  basalt  (N.M.). 
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Fluor-spar. — Near  Beechworth,  crystals  in  narrow  veins  and 
small  patches  in  brecciated  dyke  (M.  1870).  Eaglehawk 
Reef,  Maldon  (P.  1880-1).  Chiltem,  in  granite; 
Beechworth,  in  granite  (T.M.). 

FossiL-wooD. — See  silicijied  wood. 

Franklinite. — Tambo  River  and  Nicholson  River,  in  black  sand 

(Cl.). 

Fuller's  Earth. — Clifton  Springs,  near  Drysdale,  a  large  deposit 
(B.S.  1872).  Redesdale,  seams  of  silicate  of  alumina 
and  magnesia  under  stiff  clay,  might  be  used  as  fuller's 
earth  (N.M.).     Lilydale  (B.S.  1872). 

Galena. — Steiglitz;  Castlemaine;  Bendigo;  Maryborough,  in 
quartz  reefs  (Sel.  1861).  Wilson's  Reef  and  Silver 
Reef,  St.  Amaud,  veins  and  patches ;  impregnated  in 
most,  perhaps  all,  auriferous  quartz  i*eefs  (M.  1866).  In 
the  mineral  veins  throughout  the  colony  (B.S.  1866). 
Dargo  High  Plains,  with  cerussite,  chalcopyrite,  etc. ; 
Dedduck  River ;  Snowy  River ;  Chinaman's  Flat, 
Maryborough,  alloy  of  lead  and  gold ;  Eastern  Gipps- 
land,  auriferous  (B.S.  1872).  Scotchman's  Gully, 
Castlemaine,  in  grains  (T.S.H.).  Wombat  Creek, 
crystals  and  massive ;  Buchan,  crystals  and  granular ; 
Swift's  Creek ;  Haunted  Stream ;  Dargo  (Cl.).  Rush- 
worth  (P.R  Vol.  7).  Moyston  ;  Pleasant  Creek ;  Morse's 
Creek  ;  Yackandandah ;  Maldon;  Glen  Dhu  (P.  1868). 
Landsborough,  argentiferous ;  Blackwood ;  Linton's, 
said  to  be  near  a  bismuth  reef  (P.  1870).  Near 'Percy- 
dale  (P.  1871).  Buchan  and  Corner  Inlet,  antimonial ; 
Dargo  River  (P.  1872).  Murrindal,  antimonial ;  Back 
Creek  (P.  1873).  Maldon  (P.  1874).  Harrietville, 
with  cerussite ;  Stockyard  Creek  (P.  1876).  Bethanga, 
argentiferous  (P.  1878).  Champion  Bay  (P.  1879-80). 
Bendoc  (P.  1884).  You  Yangs ;  Zulu  Creek  (M.R. 
1889).  Ararat;  Avoca ;  Beechworth;  Berlin;  Chil- 
tern ;  Crooked  River ;  Goixions  ;  Kingower ;  Mount 
Useful ;  Omeo ;  Stawell ;  Tarnagulla ;  Murrindal  River; 
Comer  Inlet  (M.H.).  Blue  Mountain ;  Daylesford ; 
Dunolly ;  Gibbo  River ;  Pyrenees ;  Reedy  Creek ; 
Anderson's  Creek;  Donovan's  Creek;  Kilmore;  Bendigo; 
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Snowy  Creek ;  Sunbury ;  Thirty-mile  Creek ;  Coster- 
field,  antimonial  (P.R.  Vol.  3).  Casterton,  argentiferous; 
Buchan,  argentiferous  (M.E.  1896). 

Garnet. — Reid's  Creek  ;  Woolshed  ;  Sebastopol ;  Eldorado  ;  in 
the  gold-drifts ;  Longwood,  in  diorite  dyke ;  Lady 
Franklin  Mountain,  in  euritic  dyke;  Bamawartha 
Creek  (M.  1 866).  Near  Lilydale  ;  head  of  Woori  Yaloak 
Creek  (B.S.  1872).  Eaglehawk  Reef,  Maldon,  in  a 
diallage  dyke  (J.  Hornsby,  teste  T.S.H.).  Maldon,  in 
granite  (J.  Dennant,  teste  T.S.H.).  Harcourt,  in 
granite  (T.S.H.).  Livingstone  Creek  ;  Mount  Taylor ; 
Creeks  of  Eastern  Gippsland  from  Mount  Taylor,  with 
menaccanite  (CL).  Bradford  Lead,  Maldon,  in  quartz  ; 
HilFs  Corner,  Baynton  (N.M.)  North-east  of  Berwick, 
in  the  creeks  ;  Mount  Timbertop  (M.  1870).  Barker's 
Creek,  Castlemaine,  in  a  mica-schist  like  rock,  in  the 
gold-drift  (M.  1866).  Blackwood;  Dry  Creek;  near 
Mansfield  ;  Ballarat  (P.  1870).  Bethanga  (P.  1881). 
Corner  Inlet  (P.  1876).  Mount  Buller  (P.  1877-8). 
Swift's  Creek,  in  granite  (P.  1878).  Buxton  (M.R. 
1889).  Benalla,  crystals  of  green  garnet  in  felspathic 
rock  (P.  1874).  Chiltern ;  Euroa  ;  Mount  Korong; 
Rockpoint ;  Alexandra  ;  Kingower  ;  Lilydale  ;  Long- 
wood  ;  Sassafras  Creek  (P.R.  Vol.  3).  Howqua  River 
(P.R.  Vol.  4).  See  also  Essonife,  Pyrope^  Colophonite^ 
etc.  "  The  Victorian  garnets  seem  all  to  be  almandine  " 
-     (Bl.  1866). 

Glauconite. — Bruthen  (CL).  Snowy  River  Bluff  (H.,  teste  CL). 
Spring  Creek,  south  of  Geelong  (G.  B.  Pritchard  in 
"Remarks  on  the  Tertiaries  of  Australia,"  South 
Australian  School  of  Mines).  Green  earth  forms  a 
constituent  of  some  of  the  basalts  (Catalogue  T.M. 
1894,  p.  44). 

Gmelinite. — Phillip  Island,  in  basait  (M.  1866),  Richmond,  in 
basalt  (Sel.  1861).     Flinders  (T.M.). 

Gold. — For  a  list  of  localities,  and  for  modes  of  occurrence,  see 
the  following  works,  which  furnish  full  particulars : — 
"Goldfields  of  Victoria,"  by  R.  Brough  Symth.  Essay 
on  "  Mining  and  Mineral  Statistics  of  Victoria,"  in  the 
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Official  Record  of  the  Intercolonial  Exhibition,  Mel- 
bourne, 1866.  "Miners'  Handbook,"  issued  by  the 
Mines  Department,  Melbourne.  A  tabular  record 
of  the  most  remarkable  specimens  will  be  found  in  the 
Catalogue  of  the  Victorian  Exhibition,  1861,  and  lists 
of  other  specimens,  found  since  that  date,  are  in  the 
"  Progress  Reports  "  of  the  Geological  Survey.  A  list 
of  nuggets  and  large  masses  of  gold  found  in  situ  in 
reefs,  by  W.  Nicholas,  is  in  the  Report  and  Statistics  of 
the  Mining  Department  for  the  quarter  ending  30th 
September,  1890,  pp.  24-27. 

Grammatite. — Eaglehawk  Reef,  Maldon  (T.M.).     See  tremoiite. 

Graphite. — Ovens  gold  fields  (Sel.  1861).  Blackwood  (?) ;  Reefs 
of  St.  Arnaud  and  Mount  Pleasant  districts,  shaly  sub- 
stance impregnated  with  carbonaceous  matter,  in  lumps 
and  casings ;  Golden  Point  Gutter,  Ballarat,  true 
graphite,  inferior  quality  (M.  1866).  Beech  worth  (Bl. 
in  Trs.  R.S.  Vic.  1866).  For  report  by  Mr.  J.  C. 
Newbery  on  sample  from  Ballarat,  see  M.S.  1875-6. 
Omeo  (M.S.  1885).  Mallee  (P.R.  Vol.  7).  Mount 
Wills  (CI.).  Castlemaine  district,  impure,  coating  slates 
in  vicinity  of  quartz  reefs  (T.S.H.).  Daylesford  (T.M.). 
Upper  Murray  (P.R.  Vol.  3).  Dargo,  in  dyke  rock 
(H.  in  Trs.  R.S.  Vic,  1887). 

Guano. — Caves  at  Cape  Otway  (P.  1876).  For  analysis  by  Mr. 
Newbery  see  M.S.  1876.  Skipton  Caves;  Hamilton; 
Portland;  Warrnambool  ("Chem.  News,"  13th  May, 
1887). 

GuMBELiTE  (?).  —  Castlemaine  district,  replacing  graptolites 
(T.S.H.). 

Gypsum. — Abundant  in  thin  veins,  patches,  and  concretionary 
masses  in  the  tertiary  sandstones  and  clays  along  the 
coast  from  Jan  Juc  to  Point  Addis ;  Cape  Otway 
district ;  tertiary  beds  all  over  the  Murray  basin ;  in 
the  saline  deposits  of  lakes  and  lagoons ;  raised  beaches 
and  swamps  near  the  sea,  as  Batman's  Swamp ;  Mount 
Consultation,  Castlemaine,  in  clays  overlying  the  gravels ; 
Sandy  Creek,  Tarrengower ;  Ballarat  deep  leads  ;  in  the 
Western  district  and  in  the  banks  of  the  Murray  River 
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casts  of  shells  occur  consisting  of  selenite  (M.  1866). 
Mornington,  in  blue  clay ;  Spring  Plains,  in  bluish 
surface  clay  (M.  1870).  Daylesford  (B.S.  1872).  Lake 
Tyers  (P.  1876).  Kerang  (P.  1878).  Geelong  (P. 
;  1879-80).     Carisbrook  (P.  1882-3).     Lake  Hindmarsh 

(M.S.  1885).  Elwood  Swamp,  St.  Kiida  (P.  1889). 
Lake  Boga  (M.R.  1890).  Mount  Emu  Creek  (T.M.). 
Maryborough  (P.R.  Vol.  7).  Barwon  Heads  ;  Korong; 
Queenscliffj  Collingwood  basalt  quarries;  near  Port- 
land (T.M.).  Alexandra ;  Bacchus  Marsh ;  Beech- 
worth;  Growler^s  Creek ;  Inglewood;  Lake  Connewarre ; 
Moonee  Ponds ;  Salt  Lakes ;  St.  Arnaud ;  Stawell ; 
Bendigo  (P.R.  Vol.  3).     Korong  district  (M.R.E.). 

Halite. — See  Common  Salt 

Halloysite. — The  partly-decomposed  basalts  and  the  clays  of 
the  gold-drifts,  and  the  fossiliferous  tertiaries  around 
the  coast  generally,  contain  nodules  of  amorphous  sili- 
cates, some  of  them  resembling  halloysite  (M.  1866). 
Star  Hill,  Woods  Point,  in  quartz  veins;  Energetic 
Reef,  Lauriston  ;  Alexandra,  in  quartz  reefs  (M.  1870). 
Crossover,  Gippsland  (P.  1880).  Beech  worth ;  North 
Melbourne,  from  older  basalt ;  Wandin  Yaloak  (T.M.). 
Western  Port  Bay,  a  mineral  resembling  halloysite 
(Catalogue  T.M.,  1894). 

Hannayite. — Skip  ton  Caves  and  near  Warrnambool,  in  guano 
deposits  (Chem.  News,  13th  May,  1887).  For  analysis, 
see  the  same  journal. 

Hematite. — Stony  Creek,  Western  Port;  Beunison's  Flat  (P. 
1874).  Wilson's  Promontory  (M.S.  1875-6).  Snowy 
River  (P.  1876).  Mount  Willi,  Gippsland  (P.  1888). 
Mansfield  (M.R.  1889).  Gippsland  (T.M.).  Nowa 
Nowa;  Mount  Taylor;  Livingstone  Creek  (CI. ).  Dargo, 
in  dyke  rock  (H.  in  Trs.  R.S.  Vic,  1887).  Red  oxide  of 
iron  is  recorded  from  Bald  Hills  ;  Brighton ;  Bruthen 
Creek ;  Campaspe  River  ;  Cape  Roadknight ;  Colac ; 
Godfrey's  Creek ;  Mac's  Creek ;  McDonald's  track ; 
Pearl  Point ;  Woods  Point ;  Plenty  River  ;  Ringwood ; 
Snowy  Creek ;  Swan  Island  ;  Bonang  (P.R.  Vol.  3). 
See  also  specular  iron  and  red  ochre. 


Locality  List  of  Minerals  from  Victoria.  93 

Hersohellite. — Richmond  basalt  quarries,  double  hexagonal 
pyramids,  or  druses,  or  macles,  or  groups  (N.M.)  For 
analysis  see  M.  1870.  See  also  Mr.  Newbery's  report 
in  Catalogue  T.M.  1894.     Clunes  (P.R.  Vol.  3). 

Heterosite  (phosphate  of  iron  and  manganese). — Mount  Wills 
(T.M.). 

Heulandite. — Tiverton  Reef,  Maldon,  drusy  coatings  in  joints  of 
the  quartz  (M.  1870).  Lisle's  Reef  and  Lennon's  Reef, 
Tarrengower,  in  crevices  and  joints  of  metamorphic 
sandstone  (M.  1866).  All  the  specimens  examined 
show  tabular  crystals  of  heavy  spar  (M.  1870).  Phillip 
Island,  in  older  basalt;  Frankston,  on  granite  (P. 
1877-8). 

Hornblende. — Anakies,  crystals  in  scoriaceous  basalt ;  Castle- 
maine,  in  basic  dyke ;  Mount  Alexander ;  Lancefield  ; 
McTvor,  etc.,  in  granite  (M.  1866).  Beech  worth,  in  the 
tin  sands  (B.S.  1866).  Fiddler's  Reef,  Forest  Creek 
(N.M.).  Phillip  Island,  in  older  basalt;  Eaglehawk 
Reef,  Maldon  (P.  1877-8).  Caniperdown ;  Gippsland 
(T.M.).  Howqua  River;  Jameson  (M.R.  1884).  Dargo, 
in  igneous  rocks  (H.  in  Trs.  R.S.  Vic,  1887).  Wattle 
Gully ;  Bum's  Reef,  in  basic  dykes ;  Eaglehawk  Reef, 
Maldon,  a  green  variety  (T.S.H.).  Mount  Franklin 
(P.R.  Vol.  3).  Mount  Buller  (P.R.  Vol.  4).  For 
analysis  of  the  Anakies  specimen  see  Catalogue  N.M., 
1868.  Near  Heathcote,  in  granite,  diorite,  and  diabase 
rocks  (H.  1896). 

HoRNSTONB. — See  Chert. 

Hyacinth. — Ballarat ;  near  Daylesford  ;  Crooked  River ;  abund- 
ant on  nearly  all  the  gold-fields  (Bl.  1866).  Dandenong; 
Campaspe  River  near  Redesdale,  in  black  sand  in  the 
drift  resting  on  basalt  (N.M.).     See  Zircon. 

Hyalite. — ^Cavities  in  basalt  of  various  localities  (Sel.  1861). 
Malmsbury ;  Kyneton ;  Gisborne ;  Baringhupj  etc., 
drop-like  incrustations  in  basalt  cavities  (M.  1866). 
Kilraore,  coating  basalt  (N.M.).  Moe  (P.  1880). 
Collingwood  (P.  1889).  Gelantipy ;  Omeo;  Mitchell 
River  (01.).  Near  Geelong ;  Mount  Hepburn ;  basalt 
cavities  at  Learmonth  (T.M.).     Beech  worth;    Magnet 
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Hill,  Baynton's ;  Mount  Franklin ;  Redesdale ;  Stawell 
(P.R.  Vol.  3). 

Hydbate  of  Alumina. — Coleraine  (P.R-  Vol.  4).  Analysis  on 
page  163  of  same  volume. 

Hydromagnesite. — Colling  wood  basalt  quarries  (T.M.). 

Hydrophane. — Stawell  (P.R.  Vol.  3). 

Ilmenite. — Yarra  basin,  with  stream  tin  (Bl.  1866).  Near 
Castlemaine,  as  black  sand  in  the  alluvial  deposits 
draining  from  the  basalt  (T.S.H.).  Near  Heathcote,  in 
diabase  rocks  (H.  1896).     See  iitaniferous  iron. 

Infusorial  Earth. — (Tripolite,  Randanite,  Diatomaceous  earth). 
Talbot,  found  in  all  stages,  from  the  pure,  soft,  snow- 
white  silica  containing  the  well-known  infusorial  forms, 
to  masses  resembling  opal  and  chalcedony  (P.  1873). 
For  analysis  see  P.  1872  and  M.S.  1875-6.  West 
Melbourne  Swamp,  impure,  clayey  (P.  1878).  Middle 
Creek,  Radborough  (P.  1884).  Brunswick  (P.  1885). 
Lillicur  (M.S.  1885).  Maryborough  (M.S.  1886). 
Gippsland  (M.R.  1886).  Campaspe  River,  near  Redes- 
dale, in  clay  in  the  gold-drift ;  Lancelield ;  Sebastopol ; 
Amherst  (T.M.).  Alexandra ;  Daylesford  (P.R.  Vol.  3). 
See  paper  by  F.  M.  Krause  in  Trs.  R.S.  Vic,  1887. 

Iolite. — Traawool,  grains  and  crystals  in  granite;  Maldon,  in 
pegmatite  (T.M.). 

Iridosmine. — Reported  from  Yarra  goldtields,  fine  steel-grey 
particles  in  "  heavy  sand  "  (M.  1866). 

Iron  (native). — Western  Port  district,  with  nickel,  in  masses  (B.S. 
1861).  Two  large  masses,  one  of  half  a  ton,  and  the 
other  about  four  tons  in  weight,  and  several  smaller 
pieces  were  found  in  the  neighbourhood  of  Cranbourne 
(M.  1866).  Langwarrin,  near  Frankston  (P.  1887). 
Smythesdale  (P.R.  Vol.  7).  Near  Daylesford  (M.R. 
1889).  In  the  basalts  of  Ballarat  (Liversidge,  in 
Minerals  of  New  South  Wales). 

Iron  ores. — Iron  ores,  without  naming  the  species,  are  recorded 
from  Castlemaine  and  Bendigo  (B.S.  1861).  Thompson 
River  (P.  1878).  Near  Bairnsdale  (P.  1881).  Good- 
man's Creek;  Jan  Juc  (M.S.  1884).  Grantville  (M.S. 
1885).     Grampians  (M.S.  1886).     Ironstone  is  recorded 
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from  Glassy  Creek,  Western  Port  (P.  1878).  Brighton 
Beach  (P.  1880).  Mount  Egerton;  Otway  Forest; 
Junction  of  Bendigo  Creek  and  Back  Creek  (P.  1877-8). 
Clayey  and  arenaceous  ironstone  occurs  at  Avoca ; 
Ballarat;  Buninyong;  Campaspe  River;  Cape  Road- 
knight  ;  Eddington ;  Frankston ;  Guildford ;  Little 
River ;  Loddon  Valley ;  Malmsbury ;  Mooroolbark 
River;  Mordialloc;  Murray  River;  Bendigo;  St. 
Arnaud  ;  Steiglitz ;  Sunbury  ;  Traralgon ;  Werribee 
River  (P.R.  Vol.  3).  Much  information  on  the  occur- 
rence of  iron  ores  will  be  found  in  M.H.    See  limonite^  etc. 

IsERiNE. — "Generally  distributed "  (Sel.  1861).  See  titaniferous 
iron, 

Jamesonite. — Maldon,  bunches  of  crystals  with  molybdenum 
in  quartz,  a  considerable  distance  from  the  antimony 
deposits  (P.  1878).  Buchan,  argentiferous  (P.  1883). 
Dargo ;    Murrindal  (CL). 

Jargon. — See  Zircon, 

Jasper. — Cape  Otway  Coast,  near  Gellibrand  River,  common  as 
pebbles;  in  drifts  of  Yarra  basin  and  at  Beechworth 
(M.  1866).  Common  along  the  western  sea  coast  and 
in  some  of  the  drifts;  Moroka  Valley  (N.M.).  Tarwin 
River  (P.  1878).  Briagolong ;  Mansfield  (P.  1887). 
Buchan  ;  Goulburn  River  ;  Koroit  Creek  ;  Murrindal ; 
Malmsbury;  banded  variety  at  Beechworth  (T.M.). 
Lake  Tyers ;  Snowy  River ;  Tarra  Range ;  Swan 
Island  (P.R.  Vol.  3).  Opal  jasper  from  the  basalt  at 
Riddell's  Creek  ;  Sunbury  ;  Grelantipy  ;  Bullengarook 
(N.M.).  For  description  of  Sunbury  specimens  see 
N.M.     Near  Melbourne,  in  basalt  (Sel.  1861). 

Jet.— Lai  Lai  (P.R.  Vol.  3). 

Kaolin. — See  Clays, 

Kermesite. — Morning  Star  Reef,  Woods  Point,  in  powdery 
coatings  and  crystals,  very  rare  (M.  1866).  Ringwood 
(T.M.). 

Labeadoritb. — Malmsbury,  in  porphyritic  dolerite;  Table  Hill, 
near  Guildford ;  Loddon  basaltic  outliers  generally  (M. 
1866).  Barrabool  Hills  (P.R.  Vol.  3).  In  all  our 
labradorite  rocks,  diabase  and  gabbro  (Catalogue  T.M., 
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p.  32).  In  nearly  all  our  newer  and  older  basalts 
(Catalogue  T.M.,  pp.  34  and  40).  Near  Heathcote,  in 
diabase  rocks  (H.  1896). 

Lampadite. — Wombat  Creek,  black  earthy  Diasses  (CI.). 

Lead  and  Gold  Alloy. — Landsborough ;  Maryborough  (P.R. 
Vol.  3). 

Lead  (native). — Mount  Greenock,  in  drifts;  Avoca,  in  deep 
lead,  small  quantities  (M.  1866).  Talbot,  in  the 
auriferous  tertiaries  (B.S.  1866).  Anderson's  Creek,  in 
quartz ;  Linton's,  with  copper  and  zinc  (P.R.  Vol.  7). 
Majorca  (P.R.  Vol.  3). 

Lead  Ochre. — Majorca  (P.R.  Vol.  3). 

Ledererite. — Richmond,  in  basalt  (Sel.  1861).     See  Gmelinite. 

Leucopyrite. — Deptford  ;  Mount  Baldhead ;  Dargo ;  Omeo  ; 
Wombat  Creek  (CI.). 

Leucoxine. — Near  Heathcote,  in  diabase  rocks  (H.  1896). 

Lignite. — See  note  under  Coal, 

LiMONiTE. — Veins  and  concretions  in  the  silurian  rocks  of  all  the 
gold-fields  generally ;  in  the  tertiary  rocks  round  the 
sea  coast ;  in  veins  of  quartz  reefs ;  as  a  cement  in 
auriferous  conglomerates ;  Bacchus  Marsh  ;  Lake  Con- 
newarre ;  Batman's  Swamp ;  basaltic  plain  and  hill 
slopes  of  the  Loddon  Valley,  pea-like,  or  shot-like ; 
margin  of  the  Murray  basin;  valleys  of  Werribee, 
Loddon,  Little,  and  Campaspe  Rivers  (M.  1866).  St. 
Arnaud  (B.S.  1866).  Wattle  Gully,  pseudomorphs 
after  pyrites ;  Bolivia  Hill,  iridescent  film  on  rocks 
(T.S.H.).  Nicholson  River;  Clifton  Creek;  Boggy 
Creek ;  Bairnsdale ;  Buchan ;  Omeo  (CI.).  Pascoe 
Vale ;  near  Lancefield ;  Home  Creek ;  Queensferry  ; 
Western  Port;  South  Muckleford  (N.M.).  Moonee 
Ponds;  Mordialloc ;  Bruthen  Creek  (P.  1868).  Lai 
Lai ;  wherever  decomposed  basalt  exists ;  Seymour ; 
Steiglitz  (P.  1873).  Bendigo;  Sebastopol;  Crossover 
Creek ;  Stockyard  Creek ;  Barwon  River  and  Heads 
(P.  1874).  Near  Newstead,  lode  150  feet  wide;  Dayles- 
f ord ;  Traralgon;  Lake  Tyers;  Wilson's  Promontory 
(M.S.  1875-6).  Snowy  River;  Whisky  Creek;  Fryer's 
Creek ;    north-east  of   Victoria ;    Blackwood ;    Dande- 
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nong ;  Strath  Creek  (P.  1878).  Near  Glenmaggie  (P. 
1880-1).  Colac  (P.  1880).  Creswick  (P.  1881). 
Granya;  Yarrawonga  (P.  1882-3;.  Near  Queenstown 
(P.  1884).  Jan  Juc  (P.  1885).  Wombat .  Creek  (P. 
1886).  Mount  Bulla  (P.  1889).  Byaduc;  Western 
District;  Alexandria  (M.S.  1885).  Heathcote  (M.S. 
188C).  Omeo,  iridescent  (M.S.  1887).  Bulla  Bulla 
(T.  M.).  Mansfield  ;  Myrtleford  ;  Warracknabeal ; 
Nagambie  ;  Merton  ;  Neereman  ;  Barrabool  ;  Gem- 
brook  ;  Warrnambool ;  Murroon  ;  Puebla,  iridescent ; 
Drouin  (M.R.  1889).  Yellozv  ochre  from  Snowy  Creek  ; 
Blackwood  ;  Anderson's  Inlet ;  Tarwin  River ;  Bacchus 
Marsh;  Maldon  (P.  1874).  Gaffney's  Creek  (P.R. 
Vol.  4).  Oxide  of  iron  from  South  Wandin  (M.S. 
1887).  Rushworth ;  Howqua;  Darlingford;  Moles- 
worth  (P.R.  Vol.  7).  Brown  iron  ore  from  Axedale ; 
Ballarat  ;  Beechworth  ;  Benalla  ;  Beauman's  Flat ; 
Berwick  ;  Charlton ;  Clunes ;  Coal  Creek  ;  Coleraine  ; 
Frankston;  Geelong;  Goulburn  River;  Grampians; 
Huntly ;  Indigo ;  Lake  Lonsdale ;  Lintons ;  Malms- 
bury  ;  Mclntyre's  diggings ;  Royal  Park,  Melbourne ; 
Saltwater  River ;  Mount  Black ;  Mount  William ; 
Myer's  Creek ;  Porcupine  Flat ;  Swan  Island ;  Tarwin 
River ;  Wahgunyah  ;  Warrandyte ;  Tarra  Range  (P.R. 
Vol.  3).     See  iron  ores. 

LiTHOMARGE. —  Beechworth  (B.S.  1872).  Anderson's  Creek; 
Mirboo  (P.R.  Vol.  7).     Stawell  (P.R.  Vol.  3). 

LoLLiNGiTE. — Nuggety  Reef,  Maldon  (P.R.  Vol.  3). 

Lydianstone,  Lydianite,  Lydite. — See  Basanite, 

Magnesite. — Bulla  Bulla,  in  Kaolin  deposits  ;  Heathcote  ;  near 
Geelong,  in  tertiary  clays ;  Bacchus  Marsh ;  Western 
Port  and  other  places;  banks  of  Loddon  River,  near 
Newstead,  pure ;  Hard  Hills,  near  junction  of  Loddon 
River  and  Jim  Crow  Creek  ;  near  Heathcote,  in  a  vein 
with  Selwynite  (N.M.).  Many  places  in  the  Bendigo 
district  (P.  1871).  Strangways  and  other  places 
where  Kaolin  occurs  (B.S.  1872).  Steiglitz  and 
Fryerstown,  with  Kaolin  (P.  1874).  CoUingwood 
quarries  (P.  1880).     Tamagulla  (P.  1885).     Campbell's 


\'.  98       Proceedings  of  the  Royal  Society  of  Victoi^ia. 

t 

9* 

IL. 

ji  Creek;    Castleinaine ;   Beech  worth   (P.   1886).      Rush- 

worth  ;  Glenroj,  in  basalt  (P.  1889).  Charlotte  Plains ; 
Baynton  ;  Dunolly  ;  Majorca  ;  Richmond  ;  Gippsland 
(T.M.).  Kampf  s  Gully,  Castlemaine  (T.S.H.)  Maldon' 
(J.  Homsby,  teste  -T.S.H.).  Stawell  (P.R.  Vol.  3). 
Magnesium  carbonate  near  Heathcote,  in  diabase  rocks 
(H.  1896). 
Magnetite. — In  the  washing  stuff  of  the  gold-drifts,  abundant, 
grains  and  crystals  (M.   1866).      Horse  Hill,  in  drift 

I  from    basalt ;    Baynton,    near    Maldon,    octahedra    in 

j  basalt,    exhibits   polarity    (N.M.).      Near  Daylesford ; 

Ballarat;  Buchan  (M.R.  1889).  Nowa  Nowa  (CI.). 
Dargo,  in  basalt  (H.,  teste  CI.).  Castlemaine,  in 
deposits  draining  from  basalt  (T.S.H.).  Magnetic  iron 
sand  from  Yarra  basin  (N.M.).  Beechworth  ;  Gipps- 
land (P.  1870).  Gisborne  ; .  Lock  wood  ;  Kangaroo 
Flat ;  Flemington ;  many  creeks  in  the  colony  (P. 
1872).  Tarwin  Creek  (P.  1873).  Mansfield  (M.S. 
1875-6).  Bruthen  (P.  1884).  Crossover  Creek ;  Western 
branch  of  Yarra  River  (M.S.  1884).  Bonang;  Brighton  ; 
Campaspe  River ;  Cudgewa  Creek  ;  Colac  ;  Dandenong ; 
Dargo  High  Plain ;  Koetong ;  Snowy  Creek  ;  Stony 
Creek  ;   Tarra  Tarra  (M.H.).      Bendigo  (P.R.  Vol  3). 

i  Near   Heathcote,    in   granite   and    diabase   rocks    (H. 

1896). 
Malachite.—  Thompson  River  Copper  Mine  ;  Steiglitz  and  Pen- 
rith Creek,  in  cavities  of  the  reefs ;  St.  Arnaud,  in  the 
silver  reefs ;  Landsborough ;  Nicholson  Reef,  Castle; 
maine(M.  1866).  Blue  Mountain;  Bendigo;  Inglewood; 
Dunolly ;  Gippsland  (B.S.  1866).  Dedduck,  in  quartz 
vein;  Crooked  River  (P.  1873).  Between  Koetong  and 
Bright ;  Granite  Flat ;  Snowy  Creek,  in  quartz  (M.S. 
1875-6).  Snowy  River;  Percydale  (M.S.  1886).  Mount 
Korong  (T.M.).  Dargo;  Buchan  (C.L.).  Scotchman's 
Gully,  near  Castlemaine,  small  earthy  patches  (T.S.H.). 
Bethanga  (M.H.). 
Maldonite. — Nuggetty  Reef,  Maldon  (M.  1870).  Eaglehawk 
Reef,  Maldon,  in  the  quartz  lodes  (M.S.  1875-6).  For 
description  see  M.  1870. 
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Manganese. — Violet  Town,  in  quartz ;  Sunday  Creek  (P.R. 
Vol.  7).  Manganese  oxides,  without  stating  which 
kind,  are  recorded  from  Bairnsdale  (P.  1872).  Merton ; 
Yea;  Alexandra;  Ararat;  (P.  1868).  Golton  Golton, 
in  the  Grampians  (P.  1874).  Manganese  ores  from  St. 
Arnaud,  with  silver  ores  (B.S.  1866).  Olunes ;  many 
parts  of  the  colony  (P.  1871).  Avoca,  with  tourmaline 
and  quartz  (P.  1876).  See  Mr.  Newbery's  report  in 
the  same  volume.  Costerfield  (P.  1878).  Jan  Juc ; 
Wallan;  Eltham  (P.  1885).  Sale  (M.R.  1887).  Moles- 
worth;  Walhalla ;  Mansfield  (M.R.  1890).  Little 
Yarra  River  ;  Acheron  River  (P.R.  Vol.  7).  Kangaroo 
Ground,  a  vein  eighteen  inches  thick  (P.  1884). 
Mount  Brown  (M.R.  1889).  Manganese  conglomerate 
from  Majorca  (T.M.).  Black  manganese  ore  from  Beau- 
fort ;  Benalla ;  Cathcart ;  Chiltern ;  Daylesford  ;  God- 
frey's Creek  ;  Griffith's  Point ;  Linton's  ;  Mitchell 
River ;  Mount  Useful ;  Plenty  River ;  Bendigo ; 
Seymour ;  Skipton  ;  Strangways  ;  Stawell ;  Sunbury  ; 
Talbot ;  Lower  Tangil ;  Tarilta  ;  Tarra  Range  ;  Wan- 
dilligong ;  Warrandyte  (P.R.  Vol.  3). 

Manganite. — Mount  Taylor,  Gippsland  (CL). 

Marcasitb. — Generally  distributed  (Sel.  1861).  Woodside,  Gipps- 
land (P.R.  Vol.  7).  Omeo  ;  Wombat  Creek,  Gippsland 
(CI.).     Lome  (T.M.). 

Meerschaum. — See  Allophane, 

Melaconite. — Thompson  River  Copper  Mine  (M.  1866).  Wom- 
bat Creek,  Gippsland  (CL).  Bethanga  (M.H.).  Beech- 
worth  ;  Upper  Murray  (P.R.  Vol.  3). 

Melanterite. — Beehive  Reef,  Maldon,  crystals  (M.  1866).  Bria- 
golong  (P.  1887).  Ringwood  (T.M.).  Durham  Lead  ; 
Leigh  River,  efflorescence  on  lignite  (N.M.).  Sulphate 
of  iron  from  Cape  Roadknight ;  Daylesford ;  Point 
Addis  (P.R.  Vol.  3). 

Menaccanite. — In  the  gold-drifts  of  perhaps  all  our  gold  fields 
(M.  1866).  Creeks  flowing  from  Mount  Taylor;  allu- 
vial beds  of  Tambo  and  Nicholson  Rivers  (CI.).  Yarra 
River  (T.M.).     See  titaniferous  iron. 
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Mercury. — Swamp  Creek,  a  tributary  of  the  Wentworth  River, 
Gippsland,  in  alluvial  (Jorgensen,  teste  CL).  The 
"Age,"  12th  March,  1895,  reported  the  finding  of 
cinnabar  and  free  mercury  in  considerable  quantities 
at  Jameson  River.  The  "Argus,"  21st  January,  1896, 
reported  ores  of  mercury  in  the  neighbourhood  of 
Beaconsfield. 

Mesitite  (carbonate  of  iron  and  magnesia).— Bendigo  (T.M.). 

Mesolite. — Clunes,  in  basalt  from  a  shaft,  with  calcite,  etc.  (M. 
1870).  Richmond  quarries  (P.  1877-8).  South  Clunes 
(P.  1879-80).  Near  Melbourne;  Collingwood  (T.M.). 
Preston  Vale  (P.R.  Vol.  3). 

Mesotype. — See  Natrolite. 

Mica  (no  species  named). — Loddon  Plain  \  Muckleford  Creek  ; 
Castlemaine ;  Bendigo  \  Stawell  (T.M.).  Near  Harrow ; 
Glenelg ;  various  localities  (Sel.  1861).  Bethanga  (P. 
1889).  Phillip  Island  in  older  basalt  (P.  1877-8). 
Inglewood  (P.  1891).  Dargo,  in  dyke  rock  (H.  in  Trs. 
R.S.  Vic,  1887).  Green  mica^  Beechworth,  in  grsinite 
(Trs.  R.S.  Vic,  1874).  Colourless  mica^  near  Heathcote, 
in  granite  (H.  1896).     See  biotite  and  muscovite. 

Micaceous  iron. — Grampians,  in  veins  of  metamorphic  rocks ; 
Lake  Tyers ;  other  places  in  Gippsland  (M.  1866). 
Northern  parts  of  the  colony  (B.S.  1872).  Boggy 
Creek  (P.R.  Vol.  7).  Dunolly  ;  Snowy  River ;  Loddon 
River;  Flemington  (P.  1873).  Dargo  River;  Nowa 
Nowa;  Fernbank  (M.R  1889).  Omeo ;  Dookie ; 
Mitchell  River  (M.H.).  Bairnsdale;  Beechworth; 
Snowy  Creek ;  Twofold  Bay  (P.R.  Vol.  3).  See  hema- 
tite and  specular  iron, 

MiCROCLiNE. — Dargo,  specks  in  aplite  (H.  in  Trs.  R.S.  Vic,  1887, 
p.  136). 

MiDDLETONiTE. — See  mineral  resin, 

MiMETESiTE. — St.  Arnaud,  in  the  silver  reefs  (M.  1866).  In 
the  mineral  veins  throughout  the  colony  (B.S.  1866). 
Corner  Inlet  (M.H.). 

Mineral  charcoal. — South  Clunes  (P.  1879-80).  Durham 
Lead,  Ballarat,  at  the  junction  of  a  basaltic  lava  and 
overlying  the  gold-drift  (T.M.). 
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Mineral  resix. — Two  kinds  occur  in  the  Lai  Lai  lignite  deposits, 
one  resembling  middletonite,  and  the  other  resembling 
retinite  from  the  Bovey  coal.  Another  occurs  at  Cape 
Patterson  (M.  1866). 

MiRABiLiTE. — Efflorescences  on  the  walls  of  Prospector's  Tunnel 
at  MitchelFs  diggings,  Campaspe  River  (N.M.).  (Geo. 
Sur.  \  Sheet  13  S.E.).     Stawell  (P.R.  Vol.  3). 

MiSPiCKEL. — Generally  distributed  (Sel.  1861).  Except  pyrites, 
the  most  frequent  ore  in  auriferous  reefs ;  occurs  in 
veins,  pat<;hes,  or  impregnated  j  crystals  in  the  slate 
and  sandstone  walls ;  Whip  Reef,  Bendigo  ;  Lisle's  and 
Manton's  Reefs,  Tarrengower;  Wilson's  Reef,  St. 
Arnaud  \  Nimrod  and  Wattle  Gully  Reefs,  Castle- 
maine,  etc.  (M.  1866).  Barfold  Ranges,  with  scorodite 
in  quartz  (N.M.).  St.  Arnaud  ;  Glen  Dhu  (P.  1868). 
Maldon  ;  Blackwood ;  Omeo ;  Donnelly's  Creek ;  Bright ; 
Landsborough  (P.  1870).  Enoch's  Point  (P.  1873). 
Stockyard  Creek  (P.  1876).  Bethanga  (P.  1878). 
Band  and  Albion  Mine,  Ballarat  (P.  1880).  Beech- 
worth  (P.  1882-3).  Ajax  Mine,  Castlemaine  (P.  1885). 
Chiltern,  in  granite  (P.  1889).  Swift's  Creek,  in  a  dyke 
(M.S.  1884).  Grant,  argentiferous ;  Upper  Mitchell 
River;  Ballarat;  Granya  (M.S.  1886).  Walhalla ; 
Doon  (M.R.  1889).  Alexandra  (M.R.  1890).  Upper 
Yarra  (T.M.).  Boggy  Creek;  Deptford ;  Baldhill 
Creek ;  Dargo ;  Wombat  Creek ;  Haunted  Stream 
(CI.).  Nearly  all  auriferous  reefs  below  the  water  line ; 
Amherst ;  Ararat ;  Blue  Mountain ;  Bonang ;  Buchan  ; 
Cathcart;  Egerton;  Lauriston;  Majorca;  Maryborough; 
Steiglitz  ;  Stawell  ;  Woods  Point  (P.R.  Vol.  3). 
Bethanga  (M.R.  1896).     See  note  after  iron  ores. 

Molybdenite. — Yackandandah  and  Reedy  Creek,  fine  hexagonal 
plates  in  quartz  veins  traversing  granite  ;  the  Breweries, 
near  Maldon  (M.  1866).  Latrobe  River  (B.S.  1872). 
Yea,  in  granite;  Bradford  Lead,  Maldon,  in  rock 
crystal  and  cairngorm  ;  Nuggetty  Reef,  Maldon ; 
Mount  Moliagul  (M.  1870).  Wattle  Gully  Reef, 
Castlemaine,  in  quartz  (P.  1876).  Near  Berlin,  in 
quartz  (P.  1878).     Bulgoback,  Gippsland  (P.  1879-80). 
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Harcourt,  in  granite  (P.  1882-3).  Beech  worth;  Lee's 
Creek  (M.R.  1889).  Ballarat ;  Buffalo  River  (T.M.). 
Myrtleford  (M.H.).  Barwidgee  ;  Mount  Buffalo ;  Little 
River  (P.R.  Vol.  3).  Cape  Woolamai,  in  granite ; 
Victoria  Valley,  veins  in  syenite  (Pd.).  Molybdenum 
(Molybdenite?  J.A.A.),  from  Wattle  Gully,  plates 
several  inches  in  width,  also  tabular  crystals  in  elvanite, 
etc.  (P.  1876). 

MoLYBDic  OCHRE. — Yea,  in  hollows  of  molybenite ;  Mount 
Moliagul,  coating  joints  of  quartz  (M.  1870).  See  note 
in  the  same  volume. 

MoNAZiTE. — Bethanga  (P.  1881).  Strathbogie  Ranges  1  (P. 
1880). 

Moonstone. — See  Adnlaria. 

Mountain  leather. — Kangaroo  Hill  and  Table  Hill,  near 
Tarilta,  thin,  paper-like  laminae  in  the  joints  of  white 
Silurian  mud-slate  at  the  bottom  of  gold-drifts  (M. 
1866).  Maldon,  at  the  690ft.  level  (T.M.).  South 
German  Reef,  Maldon,  at  the  900ft.  level,  with  calcite 
in  quartz  (T.S.H.). 

Muellerite.— Skipton  Caves  ("Chem.  News,"  13th  May,  1887). 
Mr.  Macivor,  in  this  journal,  says  this  is  a  mineral  new 
to  science,  and  he  promises  to  describe  it  in  a  future 
paper. 

Muscovite. — One  of  the  principal  constituents  of  our  granites 
and  grey  felspar  porphyries ;  Beech  worth,  light  green 
crystals  in  sandstone  ;  near  Harrow  ;  near  Anakies, 
in  granite  hills;  Reid's  Creek,  etc  (M.  1866).  Dayles- 
ford  (B.S.  1872).  Mount  Wills,  in  dykes;  North 
Gippsland,  in  granite  (CI.).  HilFs  Corner,  Baynton, 
in  granite,  along  its  junction  with  the  lower  silurian 
(N.M.).  Maldon,  with  garnets  and  orthoclase,  at  a 
depth  of  1120  feet  (P.  1882-3).  Station  Peak;  Gram- 
pians ;  Beechworth  ;  Inglewood  ;  Yackandandah ;  Coli- 
ban  River  (T.M.).  Glenelg  (P.R.  Vol.  3).  Near 
Heathcote,  in  sandstone  (H.  1896). 

Nacrite. — A  specimen  from  Maldon  is  shown  in  the  Technological 
Museum. 
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Natbolitb.— Phillip  Island,  in  basalt  (M.  1866).  Flinders  (T.M.). 
Chetwynd,  in  older  basalt  (T.M.  Catalogue,  1894). 

Nepheline. — Phillip  Island,  in  older  basalt  (P.  1877-8).  (Record 
apparently  altered  to  Apatite  without  comment.  See 
T.M.  Catalogue,  1894,  p.  43). 

Nickel. — Western  Port  district,  in  native  iron  (B.S.  1861). 
-     Thompson  River  Copper  Mine,  sparingly  (P.R.  Vol.  6). 

Newberyite. — Near  Warrnambool,  in  guano  deposits  ;  Skipton 
Caves,  in  guano  deposits  ("  Chem.  News,"  13th  May, 
1887).     For  analysis  see  the  same  journal. 

NoNTBONiTE. — (variety  of  chloropal).  Maldon,  small  seams  and 
patches  in  reefs  (M.  1866).  New  Chum  Reef,  Bendigo 
(P.  1874).    Mount  Steiglitz  (T.M.).    Granya  (P.  1882-3). 

Obsidian. — The  following  have  been  recorded  as  occurrences  of 
obsidian  (see  note  below).  In  pieces  on  basaltic  plains 
round  Mount  Elephant  and  Mount  Eeles  (?  Mount 
Eccles,  J.  A. A.) ;  also,  strange  enough,  over  the  tertiary 
mud  plains  of  the  Wimmera,  far  removed  from  any 
basaltic  craters  or  points  of  eruption  ;  near  Geelong, 
in  basaltic  quarry  ;  Broadford,  in  basalt ;  Spring  Creek, 
near  Daylesford,  pieces  in  tertiary  drift  (M.  1866). 
Ballarat,  from  western  deep  leads  (P.  1874).  Buttons 
from  the  lava  floors  of  Western  District ;  Geelong  and 
Ballarat,  buttons  and  hollows  bombs  (T.M.  Catalogue, 
1824).  Barwon  River  (T.M.).  Ararat ;  Ingleby  (P.R. 
Vol.  3).  For  analyses  see  Catalogue  N.M.  1868). 
Note—'Kv,  A.  W.  Howitt,  F.G.S.,  tells  me  that  he 
has  analysed  a  number  of  specimens  of  the  so-called 
obsidians,  and  has  found  them  in  every  case  to  be  basic, 
and  that  we  have  no  obsidian  as  we  now  know  it ;  but 
that  our  volcanic  glass  is  really  t  achy  lite.  Mr.  Rule, 
late  x)f  the  Technological  Museum,  expressed  the  same 
opinion  to  me  on  another  occasion. 

Odontolite  (Bone  turquoise). — Bairnsdale,  a  fossil  tooth  of  a 
kangaroo  (T.M.). 

Oligoclase. — Mount  Franklin  and  the  Anakies,  in  scoriaceous 
basalt;  Lake  Purrumbete;  Black  Hill,  near  Kyneton, 
in  granite ;  Tarrengower,  in  granite ;  Harcourt,  in 
granite  (M.   1866).      Kyneton  (Sel.   1861).      Anakies, 
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with  olivine  and  hornblende  (N.M.).  For  analysis  see 
N.M.  Garden  Gully  Reef,  Bendigo,  in  a  basalt  dyke 
(P.  1876).  Phillip  Island,  in  older  basalt  (P.  1877-8). 
Tangil  (P.  1881).  Mount  Elephant;  Mount  Shadwell; 
Learmonth ;  etc.  (T.M.  Catalogue,  1894).  Mount  Look- 
out, Gippsland  (T.M.).  Dargo,  in  aplite  (H.  in  Trs.  R. 
S.  Vic,  1887,  p.  137). 
Olivine. — Common  in  the  newer  basalts,  except  where  they  occur 
as  true  dolerite;  irregular  shaped  masses  near  craters 
and  points  of  eruption,  as  at  Mount  Franklin;  Anakies; 
Gisborne  Hill;  Warrion  Hills;  etc.  (M.  1866).  *  Garden 
Gully  Beef,  Bendigo,  in  a  dyke  (P.  1876).  Basin  Bank 
Lakes,  massive  (P.  1875-6).  Camperdown,  bombs  (P. 
1877-8).  Mount  Gambler  ;  Mount  Leu ra  ;  Learmonth 
(P.  1878).  Tangil  (P.  1881).  Sunbury  (P.  1885). 
Daylesford  (P.  1887).  Mount  Shadwell  (P.  1884). 
Mitchell  River  (CI.)  Snowy  Bluff  (H.  teste  CL). 
Western  Port,  in  older  basalt ;  Mount  Lookout,  Gipps- 
land (T.M.).  Cape  Schanck  ;  Coal  Creek ;  Coiroadai 
Creek;  Dargo  High  Plain ;  Kilmore;  Melton;  Water- 
house  Island,  in  Bass  Strait  (P.R.  Vol.  3).  Dargo,  in 
igneous  dyke  (H.  in  Trs.  R.S.  Vict.,  1877). 

Olivenite. — Wilson's    Reef,   St.   Arnaud,   reniform    coatings  in 
hollows  (M.  1866). 

Onyx. — Reported  from  Beech  worth  and  Yarra  basin,  very  scarce 

(M.  1866). 
Opal. — Common    opal,      Sunbury,   in  basalt ;   Gelantipy,   large 

deposit,  mostly  yellowish  or  dark  brown  (CI.).     Phillip 

Island;    Moe   (P.   1880).     Near  Morwell  (P.    1882-3). 

Woodend    (M.S.    1886).       Buchan    (P.    1888).       King 

River,  with  chalcedony;  Moolort;  Gisborne;  Kyneton; 

Talbot ;   Blackwood ;   near  Bairnsdale ;   Joyce's  Creek 

(T.M.).     Precious  opal.      Beech  worth,  rare  (M.   1866). 

Gelantipy  ;  Sassafras  Creek  ;  Woori  Yaloak  (P.R.  Vol. 

3).     Fire  opal.     Ovens   (Bl.  in  Trs.   R.S.  Vic,   1866). 

Beech  worth  (Bl.  1866).     Head  of  Woori  Yaloak  River 

(B.S.  1872).    Pitch  opal.    Gippsland  (T.M.).    Semi-opal. 

Maldon  (T.M.).     Near  Melbourne,  in  basalt;  Gisborne; 

Bacchus  Marsh  ;    Riddell's  Creek  (M.   1866).      Opaline 
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quartz.  Heath  cote,  in  tertiary  drift  (N.M.  Beech- 
worth  ;  Essendon ;  Keilor ;  Mount  Duneed ;  Shady 
Creek  (P.R.  Vol.  3). 

Opalized  wood. — See  Silicified  ivood. 

Opal  jasper. — ^ee  Jasper. 

Oriental  emerald  (Green  sapphire). — Pakenham  (M.  1870). 
Near  Cooma  (Bl.  in  Trs.  R.S.  Vic,  1866).  Jim  Crow 
Ranges;  Donnelly's  Creek;  Ovens  River;  near  Dayles- 
ford  (Bl.  1866).  (Dr.  Bleasdale  called  this  "the  rarest 
of  all  gems ").  Beech  worth  ;  Dry  Creek  ;  Stockyard 
Creek;  Upper  Yarra  (P.R.  Vol.  3).  A  green  star 
sapphire  from  Ovens  (Bl.  in  Trs.  R.S.  Vic,  1865-6). 

Oriental  topaz  (var.  sapphire). — Pakenham  (M.  1870).  Ovens 
(Bl.  in  Trs.  R.S.  Vic,  1865  6). 

Orpiment. — Deptford;  Mount  Baldhead,  Gippsland,  in  cavities  of 
pyritic  quartz  (CI.).  Sulphide  of  arsenic  at  Stawell 
(P.R.  Vol.  3). 

Orthoclase. — The  principal  component  in  all  our  granites ; 
veins  in  the  neighbourhood  of  the  granite  and  silurian 
boundaries  at  Maldon  ;  Elphinstone  ;  Harcourt ;  etc. ; 
in  detritus  at  Timbillica  Valley,  Gippsland  ;  and  near 
Kangaroo  Flat,  Talbot;  Bradford,  pink  crystals;  Reid^s 
Creek,  Beech  worth  (M.  1866).  Mount  Barker  and 
Expedition  Pass,  Castlemaine,  large  crystals  (T.S.H.). 
Mount  Taylor  and  the  same  series  of  rocks  throughout 
North  Gippsland  (CI.).  Kyneton;  Amherst  (Sel.  1861). 
Back  Creek,  Baynton  (N.M.  1868).  Cape  Woolomai, 
with  albite  (P.  1878).  Beechworth  (P.  1879-80). 
Maldon,  with  garnets  and  muscovite  (P.  1882-3).  Lai 
Lai ;  Phillip  Island  (T.M.).  Dargo,  in  aplite  (H.  in 
Trs.  R.S.  Vic,  1887,  p.  137). 

Osmiridium. — Stockyard  Creek,  a  few  grains  (P.  1873).  Turton's 
Creek,  South  Gippsland,  small  quantities  in  the  alluvial 
workings  (P.  1880-1).     Waratah  Bay  (T.M.). 

Palagonite  tufa. — Collingwood  (P.  1889). 

Phacolite. — Richmond  basalt  quarries  (P.  1876).  South 
Clunes  (P.  1879-80).  Collingwood,  in  basalt  (P.  1880). 
Brunswick  quarries  (P.R.  Vol.  6). 
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Phabmacosiderite.  —  Castlemaine  (Sel.  1861).  Port  Phillip 
Company's  Mine,  Clunes,  small  crystals ;  Beehive  Reef 
and  German  Keef,  Maldon ;  Armenian  Reef,  St. 
Arnaud  ;  Maryborough  ;  Bendigo ;  Crooked  River  (M. 
1866).  Boggy  Creek,  near  Mount  Taylor,  cubic  green 
crystals,  in  crevices  of  greenish-stained  quartz  (CL). 
Arseniate  of  iron  from  Gippsland  (B.S.  1872).  St. 
Arnaud  (B.S.  1866).     Beechworth  (P.R.  Vol.  3). 

Phillipsite. — Richmond,  in  basalt  (N.M.   1868).     Kyneton,  in 
basalt   (M.    1870).      Malmsbury,  in  basalt  (P.    1878).  ^ 
CoUingwood,  in  basalt  (P.  1880),     Phillip  Island,  rare 
(T.M.).       Brunswick    quarries    (P.R.    Vol.    6).       For 
analysis  see  M.  1870. 

Pholerite. — Blacksmith's  Gully,  Fryerstown,  in  kaolin  (N.M. 
1868).  Albion  Company's  Reef,  Steiglitz,  with  boom- 
onite,  tetrahedrite,  gold,  etc.  (M.  1870).  Eaglehawk 
Reef,  Maldon  (P.  1877-8).  Bendigo  (P.  1885).  Rasp- 
berry Creek,  in  decomposed  diorite  dyke  (T.M).  Ajax 
Reef  and  Garfield  Reef,  Castlemaine  (T.S.H.)  Snowy 
Creek  (P.R.  Vol.  4). 

Phosphate  of  ammonia. — Skipton  Caves,  in  guano  deposit 
("Chem.  News,"  13th  May,  4887). 

Phosphate  op  iron. — See  Vivianite. 

Phosphate  of  magnesium. — Skipton  Caves,  in  guano  deposit 
("Chem.  News,"  Uth  May,  1887). 

Phosphorite. — Bruthen  Creek,  Gippsland,  in  decomposed  basalt 
(M.  1870).     For  analysis  see  the  same  work. 

Phosphorus. — In  brown  iron  ore  at  Blackwood ;  Strath  Creek  ; 
Ghost  Creek  (P.  1878). 

Finite.— Maldon  (P.  1882-3).  Beechworth,  in  granite  (L.  1873, 
p.  199). 

Plagioclase. — Omeo,  in  granite  ;  near  Heathcote,  in  granite  and 
sandstone  (H.  1896). 

Plagionite. — Buchan  (P.  1871). 

Platinum. — Stockyard  Creek,  Gippsland,  in  alluvial  workings 
(P.  1874). 

Pleonaste. — Upper  Yarra,  in  gold-drift,  with  sapphire,  zircon, 
etc. ;  Blue  Mountain;  Ballan  (M.  1866).  Yarra  Basin, 
with  stream  tin  (B.S.  1866).     Colac  (P.  1871).     Bass 
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River,  Western  Port,  in  sand  (P.  1883).  Haskett ; 
Woodend  (M.S.  1886).  Eaglehawk  (M.S.  1887). 
Daylesford;  Glenlyon  (P.  1889).  Granya  (M.R.  1889). 
Benalla;  BuUarook  (T.M.).  Corindhap ;  Jindivik 
(P.R.  Vol.  7).  Ballarat;  Beechworth ;  Mansfield 
(P.R.  Vol.  3). 

Plumbago. — See  graphite. 

Prase. — Rather  rare.  Specimen  Gully  Reef,  Castlemaine ; 
Heathcote,  in  some  of  the  reefs  (M.  1866).  Lady 
Gully  Reef,  Castlemaine  (Sel.  1861).  Blacksmith's 
Gully  Reef  and  Ajax  Reef,  Castlemaine  (T.S.H.). 
Maldon  (T.M.).  Blackwood ;  Clunes  ;  Bendigo ;  Stawell 
(P.R.  Vol.  3).  / 

Pbehnite. — Snowy  Bluff,  Gippsland  (H.  teste  CI.). 

PROCHLORITE  (chlorite  peach). — Grampians  ;  Ballarat ;  German 
Reef,  Maldon  (T.M.).  Heathcote,  in  diabase  rocks  (H. 
1896). 

PsiLOMELANE. — In  the  quartz  reefs  of  all  the  gold  fields,  as  mam- 
millary  crusts,  concretions,  cementing  material,  coatings 
over  gold,  quartz,  pyrites,  etc.  (M.  1866).  Upper 
Yarra,  in  quartz  (B.S.  1872).  Mount  Taylor  district; 
Bruthen ;  Boggy  Creek  ;  Omeo ;  Gelantipy  (CI.). 
Molesworth  ;  Walhalla  ;  Jan  Juc  (P.R.  Vol.  7).  Sey- 
mour (P.  1873).  Near  Kilmore  (P.  1885).  Jameson 
River ;  Mount  Buller  ;  near  Avoca,  with  brown  tour- 
maline (P.  1877-8).  Near  Sea  ton,  Gippsland  (P. 
1879-80).  Molesworth,  with  cobalt  and  copper  (P. 
1880-1).  Gippsland;  DunoUy  (T.M.).  Bendigo  (P.R. 
Vol.  3).  Riversdale  (P.R.  Vol.  4).  Tangil  (P.R. 
Vol.  6). 

Pyrites. — The  most  common  ore  in  auriferous  quartz  reefs. 
Occurs  in  narrow  veins  or  impregnated.  Crystals  and 
druses  frequent.  Always  more  or  less  auriferous.  Ovens 
district ;  Mount  Blackwood  ;  Crooked  River ;  Tarren- 
gower ;  St.  Arnaud  ;  Landsborough  ;  perfect  crystals  at 
Wattle  Gully,  Castlemaine  ;  Malmsbury ;  Maryborough  ; 
Tarilta,  etc. ;  crystals  at  Muckleford ;  Woods  Point, 
etc.  (M.  1866).  Many  localities  in  the  Castlemaine 
district,  as  Wattle  Gully,  cubes  in  sandstone ;   South 
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Wattle  Gully  Mine,  octahedra ;  Devonshire  Mine, 
pentagonal  dodecahedra  (T.S.H.).  Haunted  Stream  ; 
Oraeo ;  Dargo ;  Nicholson  River,  one-inch  cubes ;  nearly 
all  the  gold-bearing  reefs  of  East  Gippsland;  Mount 
Lookout,  in  lignite ;  Clifton  ]\1  orass,  pseudomorph  after 
wood  (CI.).  Bendigo ;  Howqua  River ;  Lancefield  ; 
Moyston  (N.M.  1868).  Woodside,  Gippsland  (P.R. 
Vol.  7).  Maldon  (P.  1884).  Pleasant  Creek,  secondary 
(P.  1876).  Bethanga,  mixed  with  mispickel  and  copper 
pyrites  (P.  1877-8).  Moe,  secondary  (P.  1880). 
Daylesford ;  Clunes  (P.  1879-80).  Jan  Juc,  secondary 
(M.S.  1884).  Golden  Point  Lead,  Ballarat,  wood  con- 
verted into  pyrite;  Pryerstown  (T.M.).  Burke's  Flat; 
Dunolly ;  Alexandra  ;  Ararat ;  Beech  worth  ;  Blakeville ; 
Bright ;  Buchan  ;  Crossover  Creek  ;  Deptford ;  Diamond 
Creek  ;  Frankston  ;  Hoddle  Range  ;  Gaffney's  Creek ; 
Jameson  \  Majorca ;  Myrtle  Creek  ;  Panton  Hill ;  Red- 
bank  ;  Snowy  Creek ;  Stockyard  Creek ;  Stringer's 
Creek  ;  Tarnagulla  ;  Woods  Point ;  Yackandandah ; 
Steiglitz ;  Tangil ;  Daylesford  ;  Stawell ;  stalactite  at 
Ballarat  (P.R.  Vol.  3).  Near  Heathcote,  in  diabase 
rocks  (H.  1896).  Dandenong  Ranges;  Queenstown; 
Mount  Useful  (M.R.F.). 

Pyrolusite.— Near  Kilmore  (M.R.  1885).  Drouin  (P.  1881). 
Upper  Yarra  (N.M.).  Mount  Taylor  (CI.).  Indented 
Heads  (Sel.  1861).  Pleasant  Creek  district;  Ararat 
(M.  1866).  Fifteen  miles  from  Moe,  cementing  medium 
in  breccia  ted  quartz  (Pr.  R.S.  Vic,  1880,  p.  145). 

Pyromorphite. — Small,  light-green  prisms  at  Nicholson's  Reef, 
Castlemaine ;  Chrysolite  Reef,  St.  Arnaud ;  Avoca ; 
Maryborough  ;  Bendigo  (M.  1866).  In  the  mineral 
veins  throughout  the  colony  (B.S.  1866).  Fone's  Reef, 
Burke's  Flat  (P.  1874)  Dry  Gully,  near  Mount 
Livingstone  (Trs.  R.S.S.A.  Vol.  7,  1883-4).  Phosphate 
of  lead  hom  Dargo  High  Plain  (P.  1872).  St.  Arnaud, 
with  silver  ores  (P.  1874).     Ararat  (P.R.  Vol.  3). 

Pyrope  (garnet).— Ovens  (Bl.  in  Trs.  R.S.  Vic.  Vol.  8,  1866). 

Pyrophyllite. — A  mineral  answering  to  this  in  appearance  and 
behaviour  before  the  blow-pipe  was  found  in  a  euritic 
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granite  dyke  at  Beech  worth  (M.  1870).  Maldon,  with 
calcite,  dolomite,  etc.  (M.S.  1875-6). 

Pyrrhotite. — Howqua  district,  in  the  reefs  ;  Maldon,  in  several 
reefs ;  Specimen  Gully  Reef,  Castlemaine,  etc.  (M. 
1866).  Green  Gully,  near  Newstead  (P.  1874).  Beth- 
anga  (P.  1886).  Kear  Stawell  (T.M.).  Lancefield ; 
Mount  Timbertop  ;  Waratah  Bay  (P.R.  Vol.  3). 

Quartz  (common  vein  quartz). — The  massive  variety,  the  most 
common  of  colonial  minerals,  is  represented  by  the 
thousands  of  reefs  that  traverse  the  silurian  rocks,  and 
also  as  extensive  beds  of  quartz  rock,  sometimes  nearly 
forty  feet  thick,  in  the  tertiary  formations.  Druses 
occur  in  all  the  reefs  (M.  1866).  In  veins  on  all  the 
gold  fields  in  East  Gippsland  (CI.).  Granular  quartz 
at  Mount  Franklin,  in  basalt;  stalag7nitic  at  Back 
Creek,  near  Baynton,  in  a  cave  in  granite ;  mamtnillated 
quartz  at  Phillip  Island  (N.M.).  Cavernous  quartz 
from  Gippsland  (P.  1883).  Quartz  enclosed  in  basalt 
from  Anakies  ;  Phillip  Island ;  Mount  Franklin  (T.M.). 
Iridescent  quartz  at  Mount  Taylor  (CI.).  See  limonite 
for  other  occurrences  of  this  iridescent  film. 

Quartz  crystals. — See  Rock  crystal 

Quicksilver. — See  Mercury, 

Bandanite. — See  Infusorial  earth. 

Realgar. — Deptford  and  Mount  Ealdhead,  in  quartz  cavities 
(01.)     Sulphide  of  arsenic  occuv^  at  Stawell  (P.R.  Vol.  3). 

Red  ochre. — Generally  distributed  in  tertiary  rocks  (Sel.  1861). 
Frequent  in  the  tertiary  rocks  round  the  coast  (M. 
1866).  All  parts  of  the  colony  ;  extensive  deposits  in 
connection  with  the  older  basalt  of  Phillip  Island ; 
also  at  Ballan ;  Blackwood ;  Daylesford ;  Bacchus 
Marsh ;  Tarwin  River ;  Anderson's  Inlet  (P.  1876). 
White  mils,  Bendigo  (P.  1877-8).  Boggy  Creek; 
Wombat  Creek ;  Omeo  (CI.).  Near  Bendigo  (M.S. 
1875-6).     See  also  hematite. 

Redruthite. — See  chalcocite, 

Retinite. — Bruthen  Creek,  Gippsland  (P.  1880-1).  Woodside, 
Gippsland  (P.R.  Vol.  7).  Near  Cape  Bridgewater 
(P.R.  Vol.  3).     See  also  mineral  resin  and  copaline. 
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Rhodochbosite. — Port  Phillip  Mine,  Clunes  (T.M.). 

RiEBECKiTE. — Near  Heathcote,  in  diabase  rocks  (H.  1896). 

RiPiDOLiTE. — Near  Heathcote,  in  diabase  rocks  (H.  1896).     See 
prochlorite. 

Rock  crystal. — On  all  the  gold  fields  (Sel.  1861).     Druses  of 
crystals   occur  in  nearly  all   the  reefs   (N.M.).       For 
*  figures  of  crystals  see  M.  1870. 

RocK-MiLK. — Collingwood,  in  basalt  (T.M.).     See  also  calcite. 

RosE-QUARTZ. — See  note  to  amethyst 

RuBELLANE. — Footscray  and  Vaughan,  in  decomposed  basalt, 
small  brownish-red  tables  (M.  1866). 

RuBELLiTE. — Bradford  Lead,  Tarrengower,  in  quartz  crystals 
(P.  1868). 

Ruby  (oriental). — Mount  Eliza,  very  rare  (M.  1866).  Pakenham 
(M.  1870).  Sebastopol,  near  Beech  worth ;  Studley 
Park,  Melbourne ;  several  localities  where  sapphire  is 
found  (P.  1870).  Stockyard  Creek,  Gippsland  (P. 
1878).  Rubies  are  also  recorded  from  Traralgon  Creek 
(P.  1877-8).  Berwick;  Daylesford ;  Mount  Martha 
(P.R.  Vol.  3). 

RuTiLE. — Blue  Mountain  and  Upper  Yarra,  in  the  wash-dirt 
(M.  1866).  Bass  River ;  Omeo;  head  of  Mitta  Mitta 
River  (T.M.).  Gippsland;  Epsom  Flat;  Bendigo,  in 
quartz  crystal  (P.  1874).  Near  Pakenham  (P.  1878). 
Benak  (P.  1880-1).  Broadford  (M.R.  1889).  Maldon, 
in  granite  (T.M.  Catalogue  1894).  Beechworth ;  Dayles- 
ford  ;  Stockyard  Creek  (P.R.  Vol.  3).  Kingower  (P.R. 
Vol.  5).  Dry  Gully,  near  Livingstone  (Stirling  in  Trs. 
R.S.S.A.,  1883-4). 

Salt  (common).  Saline  lakes  in  the  Western  district,  crusts  up 
to  two  inches  thick  (M.  1866).  Lake  Cundare  (M.R. 
1890).  Stawell ;  Lakes  St.  Mary  ;  Parupa ;  Williams- 
chase;  lakes  in  the  Avoca  district  (P.R.  Vol.  3). 

Sanidine. — Coleraine,  in  volcanic  rock  (J.  Dennant  in  Report 
of  Australasian  Association  for  the  Advancement  of 
Science,    1893). 

Sapphire. — Castlemaine,  etc.  (B.S.  1861).  In  the  gold-drifts  of 
Beechworth  ;  Daylesford  ;  Vaughan  ;  Blue  Mountain  ; 
Upper  Yarra ;  Mount  Eliza ;  Ingle  wood,  etc.  (M. 
1866).     Tubba-Rubba  Creek,  Mornington  ;   TrenthaASi  *, 
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Yarra  Ranges  (B.S.  1866).  Dandenong  Creek  (Bl. 
1866).  Ovens,  white,  yellotv,  blue,  and  green  varieties  ; 
Fryer's  Creek  ;  Gippsland  (Ti-s.  R.S.  Vic,  1866).  Near 
Redesdale ;  near  Cape  Otway  (N.M.).  Pakenham  ; 
Mount  Greenock  Lead  (M.  1870).  Blackwood;  Miins- 
iield;  Dry  Creek;  Ballarat  (P.  1870).  Axedale ; 
Campaspe  River;  Dry  Diggings;  Colac  (P.  1871). 
Head  of  Woori  Yaloak  River  ;  basin  of  Little  Yarra 
River;  Dandenong  Ranges  (B.S.  1872).  Fryerstown, 
in  drift  (P.  1878).  Garlick's  Lead  (P.R.  Vol.  7). 
Glenlyon  (P.  1889).  Gembrook  (M.R.  1890).  Bairns- 
dale  ;  Upper  Boggy  Creek,  Gippsland  (CI.).  Stockyard 
Creek  ;  Benalla  ;  Yarragon  ;  Bass  River  ;  Benambra 
(T.M.).  Alexandra;  Berwick;  Bunyip  River;  Bunin- 
yong ;  Crossover  Creek  ;  Franklin  River ;  Jim  Crow 
diggings  ;  Latrobe  River  ;  Lintons  ;  Sassafras  Creek  ; 
Steiglitz  ;  Tarwin  River  (P.R.  Vol.  3).  See  also  Ada- 
mantine Spar^  oriental  emerald,  oriental  topaz. 

Sardonyx. — Beech  worth  and  Yarra  basin,  very  rare  (M.  1866). 

ScHEELiTE. — Nuggety  Reef,  Maldon  (M.  1870).  Maldon,  in 
considerable  quantities,  with  calcite  (M.S.  1875-6). 

Schorl. — See  tourmaline. 

ScOLECiTE. — Preston  Vale,  on  decomposed  granite ;  Yackan- 
dandai),  on  a  dense  greenstone  (M.  1870). 

ScORODiTE. — Crooked  River,  crystals ;  Blucher's  Reef,  Mary- 
borough ;  Beehive  Reef,  Maldon  (M.  1866).  Poverty 
Reef,  Dunolly,  green  crystals  in  quartz  (N.M.)  Went- 
worth  River  (P.R.  Vol.  7.  Bethanga  (P.  1879-80). 
Strathbogie  Ranges  (P.  1880).  Monument  Creek 
(M.S.  1885).  Doon  (M.R.  1889).  Broadford  (T.M.). 
Arseniate  of  iron  from  Gippsland  (B.S.  1872).  St. 
Amaud  (B.S.  1866).     Beechworth  (P.R.  Vol.  3). 

Seebachite. — See  phacolite, 

Selekite. — See  gypsum, 

Selwynite. — Near  Heathcote,  a  vein  in  upper  silurian  rocks, 
traversed  by  thin  seams  of  talc  and  accompanied  by  two 
other  undetermined  minerals  (N.M.).  For  analysis  see 
N.M.  and  M.  1870.  A  mineral  closely  allied  was 
recorded  from  Benalla  (M.R.  1889). 
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Senabmoxtite. — Costertield  (P.  1876).    See  note  under  valentinite. 

Sericite. — Near  Heathcote,  flakes  in  silurian  and  metamoq)hic 
rocks  (H.  1896). 

Serpentine. — Mount  Timbertop  (M.  1870).  Analysis  in  the 
same  work.  Mirboo  (M.S.  1884).  Gippsland;  Wannon 
Falls  (P.R.  Vol.  7).  Beech  worth  ;  Mount  Wellington  ; 
Waratah  Bay,  produced  by  the  decomposition  of  gabbro 
(T.M.  Catalogue  1894)  Benalla  (P.R.  Vol  3).  Mount 
Bulla  ;  Howqua  River  (P.R.  VoL  4).  Dargo,  pseudo- 
morphs  after  olivene  (H.  in  Trs.  R.S.  Vic,  1887). 

SiDERiTE. — See  Chalybite. 

Silicate  of  iron. — Maldon  ;  Snowy  River  (P.R.  Vol.  3). 

SILICIFIED  WOOD. — Barrabool  Hills ;  banks  of  the  Barwon  River, 
near  Geelong  ;  Sutherland's  Creek,  near  Maude ;  Bac- 
chus Marsh  district ;  several  places  in  Gippsland  (M. 
1866).  Bulla  Bulla  Creek  (M.R.F.).  Large  blocks  in 
some  of  the  tertiary  formations ;  parish  of  Durdid- 
warrah,  in  hard  silicious  rock  underlying  older  basalt 
and  tertiary  beds  ;  Glenniaggie,  in  pebble  drift  (N.M.). 
Swift's  Creek  (P.  1878).  Near  Morwell ;  Sloan's  Punt, 
on  the  Goulbum  River  (P.  1882-3).  Western  Port 
(P.  1884).  Macalister  River  (P.  1891).  Glenelg 
River ;  Coleraine  (T.M.).  As  ivood  opal  it  is  recorded 
from  Bass  River ;  Grampians  ;  the  gold-drifts  of  Dayles- 
ford ;  Ballarat,  etc.  (M.  1866).  Between  Moe  and 
Morwell  (P.  1883).  As  fossil  ivood^  from  Footscray ; 
Lai  Lai  (P.  1880).  Laanecoorie  (M,R.  1889).  Waratah 
Bay ;  Stawell  (P.R.  Vol.  3).    Hepburn  ;  Omeo  (M.R.F.). 

Silver  (native). — St.  Arnaud,  in  the  silver  reefs  (M.  1866). 
Land sbo rough,  in  thin  veins  of  quartz,  with  gold,  copper 
and  lead  ;  Stawell  (P.  1871).  Dry  Gully,  near  Mount 
Livingstone  (Stirling  in  Trs.  R.S.S.A.,  1883-4).  Silver 
is  recorded  from  Howqua  Hills,  in  quartz ;  junction  of 
Delatite  and  Goulburn  Rivers,  in  quartz;  Tangil,  in 
earthy  siderite  (P.R.  Vol.  7).  Omeo  (CL).  Silver  ores 
from  Pleasant  Creek  (B.S.  1866).  Woods  Point; 
Landsborough  (P.  1869).  Ringwood,  in  quartz,  one 
sample  (B.S.  1872).  Bairnsdale;  Mount  Wills ;  Glen 
Wills ;  Gelantipy ;  Mansfield ;  Bemm  River  (M.R. 
1896).    See  under  the  names  of  the  different  silver  ores. 
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Smoky  quabtz. — See  caim^}mi. 

Specular  ibon. — Sandy  Creek,  Tarrengower,  tabular  crystals, 
sparingly ;  Malmsbury,  in  dole  rite  and  dolerite  por- 
phyry (M.  1866).  Grampian  Mounts  (N.M.).  Bonang, 
with  magnetic  iron  (P.  1876).  Baimsdale  (M.R.  1889). 
Dookie ;  Mia  Mia  ;  Riversdale  ;  Snowy  Creek  ;  Yarra 
River  (M.IL).  Footscray  ;  Redesdale  (P.R.  Vol.  3). 
Moyston  (P.R.  Vol.  4).  Iron  glance  from  AVest^rn 
Port  (P.R.  Vol.  7).  Beechworth  (M.S.  1886).  Mount 
Korong,  in  granite  (N.M.).  County  Millewa  (P.  1884). 
Lake  Tyers  (M.R.F.).  See  also  hematite^  red  ochre, 
micaceous  iron, 

Sphjebosidebite. — In  the  basalt  of  many  localities,  as  Loddon 
outliers ;  Sunbury ;  Campaspe  Falls ;  Ballau,  etc. 
Nodular  masses  in  the  mesozoic  coal  measures  near 
Greelong  (M.  1866).  Essendon  (N.M.).  Carbonate  of 
iron  occurs  at  Steep-bank  Creek,  Wannon  district ; 
Italians'  diggings,  Barf  old,  junction  of  basalt  and 
sandstone  (N.M.).  Malmsbury,  in  basalt  (P.  1871). 
Sarsfield;  Pleasant  Creek  (T.M.).  Clay  iron  ore  at 
Avoca  (P.  1874).     See  also  chalybite. 

Sphalerite. — Specimen  Gully,  Castlemaine  (Sel.  1861).  In  the 
auriferous  reefs  of  perhaps  all  our  gold  fields,  but  more 
frequently  in  Russell's  Reef,  near  Malmsbury ;  Nuggety 
Reef,  Maldon;  Wilson's  Reef,  St.  Amaud;  Morse's 
Creek;  Ovens  district,  etc.  (M.  1866).  Francis  Ormond 
Reef;  Crown  Nimrod  Reef;  Mopoke  Gully;  Scotch- 
man's Gully,  all  near  Castlemaine  (T.S.H.).  St.  Arnaud, 
in  the  silver  mines  (N.M.).  Buchan,  in  lead  mine ; 
Back  Creek ;  Swift's  Creek ;  many  reefs  at  Bendigo ; 
Steiglitz  ;  Inglewood  ;  Rush  worth  (P.  1873).  Victoria 
Reef,  Maldon  (P.  1874).  Foster  (P.  1876).  Bethanga 
(M.S.  1884).  Stuart  Mill,  from  core  of  diamond  drill ; 
Ballarat;  Percydale  (M.S.  1886).  Maldon  (T.M.). 
Wombat  Creek  (M.R.  1890).  Boggy  Creek  ;  Buchan  ; 
Haunted  Stream;  Omeo  (CI.).  Murrindall;  Wanga- 
ratta(T.M.).  Amherst;  Blackwood;  Clunes;  Dayles- 
femi ;  Gordons ;  Llanelly ;  Stawell  (P.R.  VoL  3). 

Sphsnb. — ^Near  Heathcote,  in  diabase  rocks  (H.  1896). 
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Spinel  ruby  (Balas  ruby). — In  the  auriferous  drifts  of  the 
colony  (B.S.  1866).     Beechworth  (Bl.  1866). 

Stannite. — Australian  Alps,  near  Pilot  Creek,  in  a  quartz  matrix 
(Stirling  in  Trs.  R.S.S.A.,  1883-4). 

Steatite. — Strathloddon,  in  silurian  rocks  (M.  1866).  Dunolly 
P.R.  Vol.  3).  Pseudo-steatite  from  Alexandra;  Lau- 
riston  ;  Woods  Point  (P.R.  Vol.  3).  See  also  allophane 
and  talc. 

Steinmanite  (var.  galena). — Murrindall  (Pr.  R.S.  Vic,  1880,  p. 
145). 

Stiblite  (antimony  ochre). — Heathcote;  Templestowe ;  Mary- 
borough; Upper  Yarra  (Sel.  1861). 

Stibnite. — Costerfield,  massive ;  Reedy  Creek ;  Whroo ;  Maldon ; 
Templestowe ;  Woods  Point ;  several  reefs  at  Ballarat ; 
Daylesford  ;  Maryborough  ;  Blackwood  ;  Caledonian 
diggings;  Ajiderson's  Creek  (M.  1866).  Sunday  Creek, 
near  Kilmore  ;  Tooborac  (B.S.  1866).  Jameson  (P.R. 
Vol.  7).  Munster  Gully,  Dunolly  ;  Upper  Yarra  (M. 
1870).  Bacchus  Marsh  (P.  1873).  Bendoc;  Dargo; 
Swamp  Creek ;  Buchan  (CL).  Mount  Bullen,  near 
Mansfield  (P.  1883).  Gippsland ;  Ararat  (P.  1870). 
Alexandra ;  Port  Albert ;  Yea  ;  North  cote  (P.  1868). 
Box  Hill ;  Nunawading ;  Wapautaki  Creek,  near 
Mclvor  ;  Bendigo  ;  Murchison  (P.  1874).  Broadford  ; 
Queenstown;  Redcastle ;  Mclvor  (T.M.).  Big  River, 
fifteen  miles  from  Enoch's  Point  (M.R.  1887).  Mor- 
well ;  Merton  ;  Delatite  district ;  Wombat  Creek  (M.R. 
1889).  Heathcote;  Rutherglen  (B.S.  1866).  Bulla; 
Coy's  diggings ;  Clunes ;  Donovan's  Creek  ;  Doogalook  ; 
Mount  Useful ;  Snowball  Hill ;  Sunbury  (P.R.  Vol.  3). 
Steiglitz  ;  Bethanga  ;  Warrandyte  ;  Tallarook  (M.H.). 
Near  Chiltern  (M.R.F.).     For  analysis  see  B.S.  1866. 

Stilbite. — Barrabool  Hills  (P.  1880).  Harcourt,  druses  in 
granite  (T.S.H.). 

Strontia. — See  note  to  barite  from  Maldon. 

Struvite. — Skipton  Caves,  in  guano  deposit,  light  yellow,  sub- 
transparent,  crystalline  particles,  and  perfect  crystals 
(M.  1870).  For  analyses  see  M.  1870,  and  "Chem. 
News,"  13th  May,  1887. 
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Sulphur  (native). — Costerfield  antimony  reef,  in  crevices ;  Fen- 
timan's  Reef,  Maldon ;  St.  Arnaud ;  Specimen  Gully 
Reef,  Castlemaine  (M.  1866).  Woods  Point  (P.  1876). 
Clifton  Morass,  East  Gippsland ;  Sarsfield,  where 
mounds  six  feet  high  have  been  thrown  up  and  free 
sulphur  deposited  in  the  crater-like  basin  (CL).  Mallee 
(P.R.  Vol.  7).  Dandenoug  (P.  1878).  Bendigo ; 
Beechworth  (P.R.  Vol.  3). 

Tachylite. — Near  Geelong,  in  basalt  (P.  1877-8).  CoUingwood 
(P.  1880),  Richmond,  in  basalt;  Phillip  Island,  in 
basalt  (T.M.  Catalogue  1894).  Saltwater  River  ; 
Talbot  (T.M.).  All. the  records  of  the  occurrence  of 
obsidian  should  probably  be  under  tachylite.  See  note 
after  obsidian. 

Talc. — Near  Heathcote,  thin  veins  in  selwynite  (M.  1866). 
Beechworth  (P.R.  Vol.  3). 

Talcosite. — Near  Heathcote,  in  the  selwynite  (M.  1870).  For 
analysis  and  description  see  M.  1870. 

Telluric  Iron  (?) — Magnet  Hill,  near  Baynton's,  minute  particles 
and  small  octahedra  in  basalt  (P.  1873). 

Tetrahedrite. — Albion  Company's  Mine,  Steiglitz  (M.  1870). 
Jameson  (T.M.).  Maryborough  (P.R.  Vol.  6).  For 
description  see  M.  1870. 

TuOMSONlTE  (comptonite). — Near  Frankston,  on  granite  (P. 
1877-8).     Heathcote,  in  diabase  rocks  (H.  1896). 

Tin  (Metallic). — Malmsbury,  associated  with  tin-sand  (P. 
1882-3).     Latrobe  River  (M.R.F.). 

Tin-sand. — See  cassiterite. 

Titaniferous  Iron  Sand. — Abundant  in  the  gold-drifts  of  perhaps 
all  the  gold  fields ;  in  the  drainage  channels  from,  and 
in  the  detritus  of,  basalt  escarpments.  As  far  as  can 
be  made  out,  it  consists  of  two  species,  iserine  and 
menaccanite  (M.  1866).  Samples  have  been  received 
by  the  Mines  Department  from  all  parts  of  the  colony. 
It  usually  contains  garnets,  sapphires,  zircons,  topazes, 
and,  in  some  cases,  cassiterite  (M.S.  1875-6). 

Topaz. — Ararat ;  Castlemaine  ;  near  Pleasant  Creek  (B.S.  1861). 
French  Island  and  Flinders  Island,  crystals  and  rolled 
pebbles  in   tolerable   abundance ;    Dunolly,   blue    and 
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white,  in  gold-drift ;  Wool  shed  ;  Sebastopol ;  Eldorado ; 
Reid's  Creek  ;  Beech  worth  ;  Bendigo  (M.  1866). 
Moonambel ;  Mountain  Creek ;  Gippsland  (Bl.  1866). 
Dr.  Bleasdale  says — "  Wherever  the  blue  topaz  is  found, 
there  also  the  diamond  may  be  looked  for."  Redesdale 
(KM.).  Mount  Greenock,  near  Talbot  (M.  1870).  For 
an  account  of  an  interesting  occurrence  at  Bradford 
Lead,  Maldon,  see  M.  1870.  Blackwood;  Dry  Creek  ; 
near  Mansfield  ;  Ballarat  (P.  1870).  Near  Lilydale; 
Dandenong  Ranges  (B.S.  1872).  Near  Pakenham,  in 
drift  (P.  1878).  Strathbogie  Ranges  (P.  1880).  Gem- 
brook  (M.R.  1890).  Crooked  River  (CI.).  Colac; 
Yackandandah  ;  Myrtleford  Creek  (P.  1871).  Coburg; 
Daylesford  ;  Franklin  River ;  Majorca  ;  Sassafras 
Creek  ;  Stawell ;  Upper  Yarra  ;  Stockyard  Creek  (P.R. 
Vol.  3).  Smoky  topaz  at  Beech  worth  ;  Maldon  ;  Upper 
Yarra  (P.R.  Vol.  3). 

ToRBANiTE. — Tyer's  Creek,  near  Traralgon  (P.  1874).  For 
analysis  see  P.  1874. 

Touchstone. — See  basanite. 

Tourmaline. — Maldon ;  Beech  worth  ;  Dandenong  ;  St.  Arnaud  ; 
Mount  Alexander,  etc. ;  a  common  accessory  of  granite. 
Abundant  in  some  of  the  gold-drifts.  Dandenong 
Ranges  ;  Baynton's,  in  a  granite  vein ;  Ovens  district ; 
Wilson's  Promontory  ;  Berwick  ;  etc.  ;  crystals  of 
transparent  green  tourmaline  at  Beech  worth  and  bed  of 
the  Yarra  River  (M.  1866).  Yarra  Basin,  with  stream 
tin  (B.S.  1866).  Maryville  Company,  Dalhousie,  in 
quartz  ;  Specimen  Gully,  Barker's  Creek  (N.M.). 
Chiltern;  Bright  (P.R.  Vol.  7).  Myrtleford  Creek; 
Yackandandah;  Gippsland  (P.  1871).  Near  Pakenham, 
green  (P.  1878).  Euroa  (P.  1883).  Yea,  in  pebbles 
(P.  1885).  Bethanga  (P.  1886).  Neerim  (M.S.  1884). 
Molesworth  ;  near  Franklin  River  (M.S.  1887).  Gem- 
brook  ;  Agnes  River  (M.B.  1890).  Expedition  Pass, 
Castlemaine  (T.S.H.).  Omeo ;  Beenak  ;  Upper  Murray; 
Seymour  (T.M.).  Bruthen;  Bemm  River;  Mount  Wills 
(CI.).  Stawell  (P.R.  Vol.  6).  Alexandra;  Barna- 
wartlia  ;    Belvoir  ;     Campaspe ;     Fan  wick ;     Linton's  ; 
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Majorca;  Mount  Koorong ;  Mount  Singapore;  Bendigo; 
Snowy  River;  Mount  Tarrengower ;  Lily  dale  (P.R. 
Vol.  3). 

Travertine. — Limestone  Creek,  near  Castlemaine  ;  (T.S.H.). 

Tremolitb. — Maldon,  with  calcite,  dolomite,  etc.  (M.S,  1875-6). 

Tripolite. — See  infusiorial  earth, 

TuNGSTiTB.— Maldon  (Pr.  Rs.  Vic.  1880,  P.  145). 

Turquoise. — King  River,  Omeo  (P.  1890). 

Uralitb. — Waratah  Bay,  in  gabbro  (T.M.).  Near  Heathcote,  in 
diabase  (H.  1896). 

Valentinite. — Costerfield  ;  Morning  Star  Reef,  Woods  Point, 
sparingly  (M.  1866).  Munster  Gully,  Dunolly,  62|  to 
64  per  cent,  of  antimony  (P.  1874).  Ringwood  (P. 
1878).  Cashel  (T.M.).  Dargo ;  Heathcote;  Whroo 
(M.H.).  Upper  Bendoc  ;  Blackwood ;  Caledonia ;  Coy's 
diggings  ;  Warrandyte  ;  Yea  (P.R.  Vol.  3).  Antimony 
oxides^  without  stating  which  kind,  at  Box  Hill ;  Ben- 
digo (P.  1874).  Gippsland  (P.  1870).  Blackwood; 
Upper  Yarra  (P.  1872).  Near  Yea ;  Warrandyte ; 
Upper  Bendoc  (P.  1873).  Yangardook  (P.  1876). 
Merton  (M.R.  1889).  Big  River  (M.R.  1890).  Ring- 
wood,  a  mineral  which  looks  like  hydrous  brown  oxide 
of  iron,  but  has  up  to  45  per  cent,  of  antimony  oxide 
(P.  1872).  Antimony  ores^  without  stating  which  ore, 
at  Anderson's  Creek ;  Steiglitz ;  near  Maryborough 
(B.S.  1861).  Buchan  (P.  1871).  Thomastown,  near 
Merri  Creek  (P.  1877-8).  Sunday  Creek,  near  Kilmore 
(P.  1883).  Coy's  diggings  (P.  1884).  Kanambra 
(M.R.  1896). 

ViviANiTE. — Nicholson's  River,  near  Bairnsdale,  crystals  in 
Silurian  sandstone ;  Phillip  Island,  earthy,  in  older 
basalt ;  Bruthen  Creek,  in  older  basalt ;  Ballarat,  in 
shales  and  mudstones  (N.M.).  Ballarat,  in  basalt; 
Port  Addis ;  Geelong ;  Guano  islands  of  Bass  Straits ; 
Buckland  River  (M.  1870).  Richmond  (P.  1868). 
Johnson's  Creek,  Alexandra  (P.  1873).  Maldon,  with 
calcite  and  dolomite  (M.S.  1875-6).  Wannon  River, 
near  Hamilton  (P.  1884).  Princetown  (M.R.  1889). 
Charlotte  Plains  (P.   1891).      Dunolly;   Mount  Alex- 
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ander  (T.M.).  Sarsfield  (H.  teste  CL).  Port  Albert 
(M.H.).  Traralgon  (P.R.  Vol.  3).  Woods  Point 
(M.R.F.).  Phosphate  of  iron  at  Omeo ;  Snowy  Creek  ; 
Smythesdale ;  Tarwin  Creek  (P.R.  Vol.  3). 

Wad. — Near  Merton,  in  Goulburn  Valley  (M.  1866).  Boggy 
Creek ;  Merrigig  Creek,  with  quartz  (CI.).  Clifton 
Creek,  in  soft,  slaty  rock ;  some  of  the  gold  fields  (B.S. 
1872).  Near  Walhalla,  in  joints  of  a  decomposed 
diorite  dyke  ;  Little  Dorrit  Mine,  Crooked  River  (P. 
1880-1).  Goulburn  River  (P.  1882-3).  Bethanga 
(M.R.  1887).  Upper  Yarra;  Hoddle's  Creek  (M.R. 
1890).  Beechworth  (P.  1889).  Rushworth  (P.  1890). 
Near  Yea;  Molesworth  ;  Warburton  (P.R.  Vol.  7). 
Landsborough ;  Clunes  ;  Dunolly  ;  Strathloddon  ;  Mal- 
don;  Caledonian  diggings  (T.M.).  Snowy  River;  near 
Black  Mountain  (P.  1874).     See  also  asbolite, 

Wavellite. — Two  miles  north  of  Lancefield,  in  lower  silurian 
graptolite  shales,  yellowish  or  greenish  disc-like  plates 
(M.  1870).     Beechworth  (T.M.). 

WiTHERiTE. — Gippsland  ;  Omeo,  with  pyrites,  lead  ores,  etc. ; 
Buchan  ;  Corner  Inlet  (P.  1870). 

Wolfram. — Near  railway  cutting  at  Big  Hill ;  Bendigo  line,  in 
quartz ;  Sandy  Creek,  Maldon,  in  quartz  ;  Dandenong  ; 
Upper  Yarra;  Ramshorn  Gully,  in  gold-drifts  (M.  1866). 
Between  Sandy  Creek  and  Loddon  River,  eight  miles 
from  Maldon,  with  schorl,  etc.  (N.M.).  Near  Ballarat, 
in  quartz ;  Nuggetty  Reef,  Maldon,  with  scheelite,  etc. 
(M.  1870).  Linton's  (P.R.  Vol  7).  North  Gippsland 
(P.  1880).     Granya;  Swift's  Creek  ;  Chiltern  (T.M.). 

WoLFSBERGiTE. — (Antimonial  copper).  Costerfield  antimony 
reef,  scale-like  crystals  (M.  1866). 

WooD-OPAL. — See  silicified  wood. 

Yellow  Ochre. — See  Ihnonite, 

Zeolites. — Gelantipy  (CL).  Ararat ;  Ballan  ;  Smythesdale  (P.Rv 
Vol.  3).  Broken  River  (P.R.  Vol.  4).  Near  Heath- 
cote,  in  diabase  rocks ;  (H.  1896).  See  also  each 
zeolite  under  its  own  name. 

Zinc  (Native). — Collingwood,  in  a  cavity  in  basalt,  one  specimen 
only,  about  19  ounces  in   weight ;  small  nodules  from 
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Creswick  Creek  and  Daylesford  (M.  1866).  Chrysolite 
Hill,  St.  Arnaud  (P.  1873).  Bendigo ;  St.  Arnaud  ; 
Maldon ;  Gippsland  (P.  1868).  Mitta  Milta  River,  in 
auriferous  sands  (Rutley's  Mineralogy,  p.  173).  Snowy 
River  (P.R.  Vol.  3).      "^ 

Zinc  ore  from  Wombat  Creek  (M.R.  1896). 

Zircon. — Daylesford,  crystals  ;  in  gold  drifts  of  various  localities 
(Sel.  1861).  Generally  abundant  in  the  gold-drifts, 
especially  Blue  Mountain ;  Kangaroo ;  Tarilta ;  Guild- 
ford ;  Daylesford ;  Ballau  ;  Upper  Yarra ;  Beechworth. 
Transparent  colourless  grains  at  Hard  Hills,  Campbell's 
Creek,  near  Castlemaine ;  Yandoit ;  and  Taradale,  etc. 
(M.  1866).  Yarra  Basin,  in  stream  tin;  Tubba-Rubba 
Creek  (B.S.  1866).  Gippsland ;  Jim  Crow  Ranges  (Bl. 
1866).  Near  Lilydale  (B.S.  1872).  Mount  Greenock 
Lead  (M.  1870).  Ampitheatre ;  Jindivic  (P.R.  Vol.  7). 
Blackwood  ;  Dry  Creek ;  Ballarat  ;  near  Mansfield 
(P.  1870).  Axedale  ;  Campaspe  River  ;  Dry  Diggings; 
Colac  ;  Steiglitz  ;  Yackandaudah ;  Myrtleford  Creek 
(P.  1871).  Snowy  Creek,  in  iron  sand  (P.  1874).  Wal- 
halla,  in  creeks  (P.  1876).  Possum  Hill,  Orville ;  near 
Pakenham  (P.  1877-8).  Fryerstown;  Stockyard  Creek 
(P.  1878).  North  of  Lake  Learmonth,  in  its  basalt 
matrix  (T.M.).  Castlemaine  district  (B.S.  1861).  Bass 
River  and  Western  Port,  in  sand  ;  Bullarook,  in  iron 
sand  (P.  1883).  Moondara  (P.  1887).  Glenlyon 
(P.  1889).  Mount  Bulla  ;  head  of  western  branch  of 
Yarra  River  (M.S.  1884).  Haskett  (M.S.  1886).  Eagle- 
hawk  (M.S.  1887.)  Tallarook;  Gembrook  (M.R.  1889). 
Toongabbie ;  Benalla ;  Werribee  Gorge,  near  Ballan ; 
Mornington  (T.M.).  Kiewa  River  (P.R,  Vol.  6). 
Berwick  ;  Bunyip  River  ;  Buninyong  ;  Chiltern  ; 
Clunes ;  Cudgewa  Creek  ;  Euroa,  Dandenong  Ranges  ; 
Franklin  River ;  Latrobe  River ;  Loddon  River ; 
Upper  Murray  River ;  Rosedale  ;  Bendigo  ;  Sassafras 
Creek  ;  Linton's ;  Woori  Yaloak  River  (P.R.  Vol.  3). 
See  also  hyacinth. 
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New  South  Wcdes. 

By   R.   H.   Mathews, 

Licensed  Surveyor. 

(Communicated  by  Professor  Baldwin  Spencer). 

[Read  9th  July,  1896.] 

In  pursuing  my  professional  duties  as  a  surveyor  in  various 
parts  of  the  New  England  district  of  New  South  Wales  during  a 
number  of  years  past,  I  frequently  met  and  was  intimately 
acquainted  with  many  of  the  head  men  of  the  native  tribes 
scattered  over  that  portion  of  the  country,  and  took  advantage  of 
these  opportunities  to  collect  all  the  available  details  respecting 
their  initiation  ceremonies.  As  the  result  of  my  own  observa- 
tions, and  from  information  obtained  from  the  natives,  I  have 
prepared  what  it  is  hoped  will  be  found  a  correct  and  tolerably 
full  account  of  the  ceremonies  carried  out  amongst  the  tribes  who 
occupied  a  strip  of  elevated  country  along  the  main  dividing 
range,  from  about  Moonbi  to  Ben  Lomond,  comprising  what 
is  called  the  "  Table  Land  "  of  New  England.  The  territory  of 
these  tribes  extended  down  the  eastern  side  of  this  range  perhaps 
as  far  as  Walcha,  Hillgrove  and  Oban.  On  the  west  of  the 
main  range  they  included  Bendemeer,  and  reached  almost  to 
Bundarra  and  Inverell,  adjoining  the  Kamilaroi  tribes  all  the 
way.  The  principal  dialects  spoken  by  them  are  the  Nowan  and 
Yunggat.  They  have  the  Kamilaroi  organisation,  being  divided 
into  four  classes,  with  uterine  descent,  but  the  class  names  are 
diflferent  from  those  of  the  Kamilaroi  tribes.*  This  part  of  the 
subject  will  be  dealt  with  by  me  in  another  paper. 

Generally  speaking,  the  reader  is  invited  to  remember  that, 
although  the  main  features  of  the  initiation  ceremonies  obtaining 
over  a  wide  area  may  be  essentially  the  same,  there  are  several 
local  variations  in  some  of  the  details  in  different  parts  of  it. 

*  See  my  paper  on  •*  The  Kamilaroi  Class  System  of  the  Australian  AboriKines."    Proc. 
Roy.  Geog.  Soc.  Aust.  (Q.),  x.,  18-34,  Plate  I. 
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This  is  more  especially  true  of  the  Kamilaroi  and  Wiradthuri 
tribes,  occupying  extensive  tracts  in  the  interior  of  New  South 
Wales,  whose  ceremonies  of  initiation  have  been  described  by  me 
elsewhere.*  Even  in  the  small  strip  of  country  occupied  by  the 
New  England  tribes,  it  is  found  that  the  Burbung  of  the  southern 
half  of  the  district  is  somewhat  different  in  a  few  of  tlie  details 
to  that  of  the  northern  half. 

The  Main  Camp  and  Burbung  Ground, — The  locality  selected 
for  the  main  encampment  is  generally  situated  on  a  moderately 
level  piece  of  ground,  not  far  from  water,  and  where  plenty  of 
wood  for  fuel  is  ob^inable.  It  is  also  chosen  in  a  part  of  the 
tribal  territory  where  game  is  sufficiently  abundant  to  afford  a 
food  supply  for  the  people  who  are  in  attendance  while  the  cere- 
monies last.  The  local  tribe  are  the  first  to  erect  their  quarters, 
and  the  other  contingents  who  have  been  invited  encamp  around 
this  as  a  datum  point,  each  in  the  direction  of  the  country  from 
which  they  have  come. 

Every  evening  after  dusk,  and  every  morning  at  or  before  day- 
light, a  bullroarer  is  sounded  by  one  of  the  single  men  in  the 
vicinity  of  the  camp,  and  when  this  is  heard,  the  men  raise  a 
shout  in  unison,  and  the  elderly  women  commence  to  sing  and 
beat  their  rugs  as  an  accompaniment  to  their  chants. 

Adjacent  to  the  main  camp,  a  slightly  oval  or  circular  space, 
called  urfanbang^  about  thirty  feet  in  diameter,  is  cleared  of  all 
timber  and  grass,  and  the  loose  soil  scraped  off  the  surface  in 
making  it  level  is  used  to  form  the  raised  earthen  embankment 
which  surrounds  it.  This  embankment  is  about  a  foot  high,  and 
is  about  eighteen  inches  wide  at  the  base,  tapering  upwards  to  a 
narrow  ridge  along  the  top. 

A  narrow  pathway  {indyoona)  leads  from  this  circle  to  another 
cleared  space  of  somewhat  smaller  dimensions,  about  a  quarter  of 
a  mile  distant,  in  a  secluded  part  of  the  forest.  This  circle  is 
likewise  bounded  by  a  raised  earthen  wall  like  the  other  one,  and 
within  it  are  two  heaps  of  earth  about  a  foot  high,  on  the  top  of 


*  **The  Bora,  or  Initiation  Ceremonies  of  the  Kaniilaroi  Tribe,"  Joum.  Anthrop.  Inst., 
xxiv.,  411-127;  /&id.,  xx v.,  318-339.  "The  Burbunjj  of  the  Wiradthuri  Tribes,"  Joum. 
Anthrop.  Inst,  xxv.,  295-318. 
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each  of  which  a  fire,  called  tobmeeobroo^  is  kept  burning.*  Where 
the  pathway  meets  each  of  these  circles,  there  is  an  opening  about 
two  or  three  feet  wide  left  in  the  embankment  as  an  entrance  to 
the  space  within. 

On  approaching  the  farther  ring,  on  either  side  of  the  path 
above  described  are  some  tracks  of  an  emu's  foot  cut  in  the 
ground,  the  outline  of  an  iguana  formed  of  raised  earth,  and  some 
other  figures  The  bark  on  the  boles  of  a  number  of  trees  around 
this  ring  are  marked  with  various  wavy,  zig-zag  and  oval  patterns 
cut  with  a  tomahawk.  This  marking  is  called  moombeera  or  ma- 
hendee.  Not  far  from  the  pathway,  and  in  close  proximity  to  the 
marked  trees,  is  the  horizontal  figure  of  a  man,  larger  than  life 
size,  lying  prone  on  the  ground.  He  is  formed  of  raised  earth, 
with  a  layer  of  mud  or  clay  on  the  upper  surface,  and  is  called 
Goign  or  Baiaviai. 

Mustering  the  Tribes. — The  messengers  who  are  sent  out  to 
gather  the  tribes  carry  a  bullroarer,  some  tails,  boomerangs,  and 
white  stones.  When  a  messenger  gets  near  the  camp  of  a  tribe 
he  has  been  instructed  to  summon,  he  waits  till  it  is  evening,  and 
then  approaches  it  quietly  and  swings  his  bullroarer.  When  the 
old  men  hear  this  they  commence  to  sing  "  Birr !  birr  ! "  and  go 
to  the  messenger  and  conduct  him  to  the  men's  camp.  He  briefly 
tells  them  where  he  has  come  from,  and  postpones  the  rest  of 
his  message  till  the  following  morning. 

Next  morning  he  goes  with  the  chief  men  to  the  Ibata^  or 
private  meeting-place  of  the  men,  and  there  he  produces  his 
emblems  of  authority  and  hands  them  to  the  'head  men.  If,  as 
is  generally  the  case,  they  are  all  agreeable  to  join  the  Burbung 
gathering,  they  accept  the  emblems,  and  the  messenger  goes  back 
to  the  head  man  who  sent  him  and  reports  the  result  of  his  mission. 
When  the  time  arrives  to  start  for  the  appointed  meeting-place, 
all  the  men,  women  and  children  are  mustered  up,  and  the 
journey  is  commenced  towards  the  Burbung  ground,  dances 
and  songs  being  indulged  in  at  the  various  camping-places  along 
the  route.  When  this  concourse  arrives  almost  in  sight  of  the 
main  camp,  a  stoppage  is  made,  to  give  them  an  opportunity  for 
preparing  to  meet  the  people  already  assembled  there.     Their 

*  In  some  parts  of  the  district  there  is  only  one  heap  of  earth  in  this  circle,  with  a  fire 
burning  on  top. 


Burbuvg  of  the  Nev:  England  Tribes,  N.S.W.     123 

baggage  is  laid  down,  and  the  men  approach  the  small  ring  in 
single  file,  their  bodies  being  painted  in  squares  and  ovals  in 
white  and  red  colours.  They  generally  arrive  in  the  evening, 
but  sometimes  early  in  the  morning.  They  enter  the  ring  and 
go  round  in  single  file  till  they  are  all  within  it,  and  sit  down  on 
the  embankment,  with  their  faces  towards  the  country  from 
which  they  have  come.  One  of  them  now  sounds  a  bull  roarer,* 
and  the  men  belonging  to  the  ground,  who  may  be  called  the 
"  hosts,"  then  come  along  the  track  from  the  camp  and  also  enter 
the  ring  and  walk  round,  keeping  inside  the  strange  men  who 
are  sitting  on  the  bank.  Here  they  come  to  a  stand,  each  man 
looking  towards  the  big  ring.  The  hosts  know  what  district  the 
new  mob  are  from  by  the  direction  in  which  their  faces  are 
turned,  and  the  new  mob  know  the  hosts  are  the  people  belonging 
to  the  ground,  because  they  stand  looking  in  that  direction — 
but  neither  party  speak  a  word. 

The  new  men  then  get  up  and  walk  round  the  hosts,  and  start 
away  along  the  track  towards  the  urfanbang.  Each  man  breaks 
two  small  boughs,  one  of  which  he  carries  in  each  hand,  and 
sways  them  in  the  air  at  intervals  as  he  walks  along.  Some  of 
them  may  carry  a  boomerang  in  one  hand,  and  a  bush  in  the 
other.  On  arriving  at  the  ring,  they  find  the  women  of  the  hosts 
dancing  within  it,  and  the  new  men  enter  it  and  dance  round  the 
women.     Everybody,  men  and  women,  then  come  out  of  the  ring. 

The  women  of  the  strangers,  who  had  walked  on  to  the  larger 
ring  when  their  men  went  to  the  small  one,  are  sitting  down 
outside  the  embankment,  waiting.  When  the  hosts'  women  come 
out,  these  new  women,  accompanied  by  the  novices  of  their  tribe, 
enter  the  ring.  The  men  of  the  hosts,  who  have  followed  the 
other  men  from  the  small  ring,  and  also  carrying  boughs  in  their 
hands,  then  march  in  round  them.  The  strange  women  then 
come  out,  and  their  men  go  in.  The  men  of  both  tribes,  being 
now  all  in  the  ring,  pull  the  leaves  ofT  their  green  boughs  and 
throw  them  in  the  air,  letting  them  fall  on  the  ground,  at  the 
same  time  calling  out  the  names  of  the  principal  places,  Burbung 
grounds,  etc.,  in  their  country.     After  this,  all  the  men  come  out 


•  Sometimes  the  arrivals  take  place  in  the  very  early  morning,  at  or  before  daylifflit, 
and  the  hosts  are  roused  out  by  the  sound  of  the  bullroarer  at  the  farther  ring. 
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of  the  ring,  and  the  new  mob  of  men  and  women  go  and  pitch 
their  camp.  If  they  had  left  any  baggage  behind  when  they 
came  in  sight,  they  would  go  back  and  bring  it  up.  The  novices, 
if  any,  in  th«  new  mob  go  with  the  women.  The  fathers  of  the 
novices  have  a  mark  of  red  paint  on  their  foreheads  or  faces,  so 
that  the  men  at  the  camp  may  see  them,  and  by  this  means  leani 
at  a  glance  Jiow  many  new  boys  have  been  brought  in  this 
contingent.  If  a  man  have  two  sons  to  be  initiated,  he  will  have 
two  marks  on  his  face. 

Taking  away  the  Boys. — Early  in  the  morning  which  has  been 
decided  upon  for  taking  the  boys  away,  the  head  men  proceed  to 
the  sacred  ring  and  hold  a  discussion  as  to  the  most  convenient 
place  to  remove  the  main  camp  ta  The  placb  proposed  by  the 
tribe  which  has  brought  the  greatest  number  of  boys  is  generally 
agreed  upon,  provided  it  is  otherwise  suitable.  When  this  point 
is  settled,  they  all  go  back  along  the  track  in  single  file  to  the 
large  ring,  from  which  they  disperse  to  their  several  camps.  All 
the  women  and  children  are  then  gathered  up  close  to  the  rin^ 
and  the  painting  of  the  novices  is  proceeded  with. 

The  men  who  are  to  take  charge  of  the  ceremonies  in  the  bush 
go  away  again  to  the  small  ring  and  paint  their  bodies  jet  black 
with  powdered  charcoal,,  or  the  bark  of  certain  trees  charred  in 
the  fire.  The  two  men  who  are  to  use  the  buUroarers  also  see 
that  the  strings  of  these  instruments  are  in  good  order. 

The  painting  of  the  novices  is  done  by  the  mothers  and  sisters 
of  each  boy.  He  is  painted  all  over  with  red  ochre  and  grease ; 
even  the  hair  of  his  head,  and  also  his  rug,  are  painted  red.  One 
of  the  novice's  male  relatives  then  comes  forward  and  fastens  a 
belt  around  his  waist,  to  which  are  attached  two  tails  or  kilts, 
one  before  and  one  behind.  He  is  then  conducted  into  the  ring, 
and  is  placed  sitting  down  on  the  embankment — the  boys  of  each 
tribe  being  placed  by  themselves  on  that  side  of  the  ring  which 
is  nearest  their  own  country.  The  mother  and  sisters  of  each 
novice  are  just  outside  the  embankment,  sitting  in  such  a 
positipn  as  just  to  be  able  to  touch  him  with  their  feet.  All  the 
women  and  children  are  told  to  lie  down  and  keep  still,  and  are 
then  covered  over  with  rugs  and  bushes,  which  had  been  cut  and 
placed  in  readiness  for  the  purpose. 
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One  of  the  head  men  now  goes  along  the  group  of  boys,  bend- 
ing their  heads  down,  and  throws  a  rug  over  each  boy,  so  that 
they  can  only  see  the  ground  at  their  feet.  The  sound  of  the 
bullroarer  is  then  heard  in  the  direction  of  the  smaller  ring,  and 
it  quickly  gets  nearer.  Two  men  are  engaged  in  this  duty,  one 
on  each  side  of  the  pathway  connecting  the  two  circles. 

The  guardians  now  step  forward  and  lead  the  boys  away  out 
of  the  ring,  and  away  along  the  track  to  the  beginning  of  the 
marked  trees,  where  they  are  placed  lying  on  the  ground,  the 
group  of  boys  belonging  to  each  tribe  having  their  heads  pointing 
in  the  direction  of  their  own  country.  In  some  instances  the 
heads  of  all  the  novices  are  in  the  direction  of  sun-set.  Here 
they  are  covered  over  with  rugs,  and  are  kept  about  a  quarter  or 
half  an  hour,  till  the  women  depart  from  the  large  ring,  as  will 
be  described  presently. 

The  boys  are  then  helped  to  rise,  and  the  rugs  are  adjusted  over 
their  heads  in  such  a  manner  that  a  small  opening  is  left  at  the 
face,  the  rug  projecting  at  each  side  like  a  hood.  This  is  done  in 
order  to  prevent  the  boys  from  seeing  anything  except  what  is 
straight  in  front  of  them.  One  of  the  men  then  pretends  to  see 
a  locust  or  bird,  or  something  of  the  kind,  in  the  air  in  the  direc- 
tion of  the  sun,  and  requests  the  boys  to  try  if  they  can  see  it. 
Having  looked  intently  for  some  time,  their  eyes  are  so  much 
dazzled  by  the  glare  of  the  sun  that  they  cannot  see  anything 
distinctly  for  a  good  while  afterwards,  and  everything  around 
them  has  a  strange  appearance. 

While  their  eyes  are  suftering  from  the  effects  of  the  sun's  rays, 
the  guardians  take  them  along  the  track  and  show  them  every- 
thing marked  on  the  ground  and  on  the  trees.  When  they  come 
to  each  marked  tree,  the  men  stoop  down  and  scratch  the  loose 
leaves  away  from  its  base,  and  rub  their  hands  upon  it,  at  the 
same  time  inviting  the  novices  to  take  particular  notice  of  the 
moombeera  cut  upon  it. 

Removal  of  the  Main  Camp. — I  must  now  return  to  the  women 
who  were  left  at  the  large  ring.  As  soon  as  the  novices  were  out 
of  sight,  the  rugs  and  other  coverings  were  taken  off  the  women 
and  children  by  some  old  men  who  remained  in  charge  of  them, 
and  they  were  told  to  rise  to  their  feet.      On  looking  at  the 
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deserted  ring,  the  mothers  and  sisters  of  the  novices  generally 
feel  very  tristful,  and  vent  their  feelings  by  crying. 

All  the  women  and  children,  and  such  of  the  men  as  have 
remained  with  them,  pack  up  all  their  moveables,  and  prepare  for 
a  start  to  another  camp,  the  site  of  which  had  previously  been 
iixed  by  the  head  men  after  discussion  among  themselves.  Before 
leaving  the  camp,  they  fix  a  mark  as  a  guide  to  any  other  tribes 
who  may  not  have  yet  arrived.  This  is  done  by  inserting  a  pole, 
eight  or  ten  feet  long,  upright  in  the  ground  inside  of  the  ring, 
the  top  of  it  being  ornamented  by  having  a  bunch  of  leaves  tied 
to  it.  On  the  shaft  of  this  vertical  pole,  about  four  or  five  feet 
from  the  ground,  another  pole  or  stick  about  three  or  four  feet 
long  is  lashed  to  it  at  right  angles,  pointing  in  the  direction  of 
the  new  camp.  If  there  be  a  turn  in  the  way  leading  to  the 
latter,  a  stick  having  a  corresponding  bend  in  it  would  be  used 
for  the  horizontal  pole ;  and  if  the  way  to  the  new  camp  passed 
over  creeks,  their  position  would  be  indicated  on  the  horizontal 
pole  by  means  of  pieces  of  stick  tied  across  it,  equal  in  number 
and  in  relative  positions  to  the  creeks  to  be  passed  over. 

A  somewhat  similar  guide  is  left  by  the  men  at  the  small  ring. 
They  cut  a  pole,  which  may  consist  of  a  tall  sapling  growing  near 
about  twenty  feet  long,  and  lean  it  in  the  low  fork  of  another 
sapling,  perhaps  six  feet  high,  in  such  a  way  that  the  elevated 
end  points  in  the  direction  in  which  the  boys  were  taken  into  the 
bush,  the  other  end  of  the  pole  resting  on  the  ground.  Close  by 
this  slanting  pole  they  also  make  marks  on  the  surface  of  the 
ground,  by  means  of  small  poles  or  sticks  laid  horizontally  round 
a  centre,  representing  all  the  tribes  who  are  present — one  of  these 
sticks  pointing  in  the  direction  of  the  country  from  which  each 
tribe  has  come.  Those  tribes  which  have  not  yet  arrived  are  not 
represented,  but  a  space  or  opening  is  left  where  their  pole  ought 
to  be.     This  index  is  called  aradna. 

Having  made  these  preparations,  the  men,  women  and  children 
proceed  to  the  site  chosen  for  the  new  camp,  which  is  called 
Ahrowang,  The  people  of  the  local  tribe  are  the  first  to  select 
their  quarters,  around  which  the  other  tribes  take  up  their 
respective  positions,  each  in  the  direction  of  the  country  they 
have  come  from. 
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A  short  distance  from  this  main  camp  a  piece  of  level  ground 
is  selected  and  cleared  of  sticks  and  loose  rubbish,  and  in  the 
middle  of  it  two  fires  are  lit,  about  twenty  yards  apart.  This 
place  is  called  AychowaL  Around  these  fires  the  mothers  and 
sisters  of  the  novices  dance  every  evening  accompanied  by  all 
the  women  and  children  of  the  tribes  present.  None  of  the 
men  participate  in  these  dances  at  the  Aychowal.  The  last 
night  before  the  boys  are  brought  back  tJie  women  dance  and 
sing  around  these  fires  nearly  all  night. 

The  morning  following  the  establishment  of  this  new  camp, 
one  of  the  old  men,  accompanied  by  one  or  two  of  the  elder 
women,  pay  a  visit  to  the  original  camp.  The  man  goes  to  the 
small  ring  and  cuts  a  nick  in  the  long  slanting  pole  already 
described,  to  show  that  all  the  people  have  been  gone  away  one 
day.  One  of  the  women  also  marks  the  upright  pole  at  the 
large  ring  with  one  nick,  conveying  the  same  meaning.  The 
nick  cut  by  the  man  is  horizontal,  that  cut  by  the  woman  in  the 
other  pole  is  vertical^  the  women  not  being  allowed  to  mark  their 
pole  in  the  same  way  as  the  men  mark  theirs.  This  marking  of 
the  poles  would  be  continued  for  some  days,  until  the  tribes 
expected  had  either  arrived,  or  it  was  thought  they  did  not 
intend  to  be  present. 

I  will  now  endeavour  to  explain  the  use  and  meaning  of  these 
poles  : — It  sometimes  happens  that  a  tribe  ipay  be  delayed  on 
the  road  by  rain  or  floods,  or  other  causes,  and  arrive  a  day  or 
two  after  the  boys  have  been  taken  away.  On  arriving  at  the 
main  camp  and  finding  it  deserted,  the  initiated  men  would  all 
proceed  to  the  small  ring,  and  the  women,  novices,  and 
children  to  the  large  one,  where  they  would  see  the  poles 
erected,  letting  them  know  how  many  days  previously  the 
main  mob  had  left.  The  sticks  laid  upon  the  ground, 
radiating  round  a  comnion  centre,  would  let  the  men  see  what 
tribes  were  present,  and  also  what  tribes,  if  any,  are  still 
missing.  They  would  then  add  another  stick,  pointing  in  the 
direction  of  the  country  they  had  themselves  come  from.  The 
men  would  then  go  from  the  small  ring  along  the  track,  looking 
at  everything  as  they  went,  and  join  their  women  and  boys  at 
the  other  ring.  All  of  them  would  then  start  in  the  direction 
indicated  by  the  poles,  and  on  coming  up  to  the  new  camp  they 
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would  march  into  the  side  nearest  their  own  country  and  erect 
their  quarters.  The  men  who  had  remained  with  the  women  at 
the  new  camp  would  go  over  to  the  new  mob  of  men  and  tell 
them  all  the  particulars  of  the  Burbung,  and  the  women  of  the 
new  tribe  would  also  enter  into  conservation  with  the  other 
women.  After  awhile  some  of  the  men  of  the  new  mob  would 
perhaps  wish  to  start  out  to  the  bush  for  the  purpose  of  joining 
the  mob  who  had  charge  of  tlie  novices,  and  if  they  did  not  know 
the  country  one  or  more  of  the  other  men  would  go  out  with 
them.  If  the  new  men  are  well  acquainted  with  the  country,  a 
number  of  them  might  start  into  the  bush  from  the  small  ring,  in 
the  first  instance,  in  the  direction  indicated  by  the  pole,  and  let 
their  women  and  the  rest  of  the  men  go  on  to  the  new  camp  as 
just  stated.  In  either  case  these  men  would  join  the  people  in 
the  bush  as  described  at  page  123. 

Ceremonies  in  the  Bush. — When  the  boys  have  been  shown  all 
the  moombeera,  they  are  conducted  to  the  small  ring,  and  march 
once  round  it,  and  then  a  start  is  made  for  the  bush.  All  the 
men  who  go  with  them  are  painted  black  all  over  with  powdered 
charcoal  as  already  stated. 

On  the  journey  into  the  bush,  the  boys  walk  with  their  heads 
down  alongside  of  their  guardians.  By  the  way  the  endahmaran 
play,  for  the  amusement  of  the  boys,  is  gone  through.  It  consists 
of  a  number  of  men  climbing  into  the  branches  of  a  tree  and 
catching  on  with  their  legs,  hang  head  downwards,  in  imitation 
of  flying  foxes.  The  first  night  they  form  a  camp  in  the  bush 
consisting  of  a  yard  in  the  shape  of  a  horseshoe,  made  of  boughs 
or  bark,  with  two  fires  in  front  of  it,  and  beyond  these  a  space 
is  cleared.  They  remain  here  about  three  nights,  games  being 
played  on  the  cleared  space  on  the  other  side  of  the  tire  every 
night.  Bullroarers  are  occasionally  sounded  during  the  evenings 
by  one  of  the  men.  These  games  consist  of  imitating  the 
opossum — making  a  noise  like  that  animal — the  wombat,  rooting 
the  ground  and  turning  logs  and  sticks  over — the  bandicoot — 
the  wallaby.  During  the  day  the  men  go  out  hunting,  the  boys 
remaining  in  the  camp  with  their  guardians. 

At  this  camp  a  small  quantity  of  human  excrement  is  given  to 
the  boys,  and  occasionally  they  have  to  drink  urine  oat  of  a 
coolamin.     If  a  boy  wants  to  micturate  the  first  night,  he  must 
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do  it  in  the  rug  he  is  lying  in;  next  night  he  is  allowed  to 
micturate  in  one  of  the  fires ;  and  the  third  and  last  night  he 
does  it  in  the  other  tire.  Be  must  communicate  his  wish  by 
touching  his  guardian,  who  then  helps  him  to  his  feet  and  leads 
him  to  the  tire. 

Having  remained  here  the  required  time  a  shift  is  made  early 
in  the  afternoon  to  another  camp,  the  boys  being  conducted  by 
their  guardians  in  the  same  manner  as  before.  This  new  camp 
is  formed  in  the  shape  of  the  letter  V,  the  apex  pointing  in  the 
direction  of  the  women's  camp.  It  is  formed  of  bark  or  bushes 
according  as  to  whether  the  weather  is  wet  or  tine.  There  are 
two  fires  m  front  of  it)  like  the  last  camp,  and  a  clear  space 
beyond  the  fires  for  a  corroboree  ground.  Besides  the  two 
fires  for  corroborees,  the  men  and  boys  may  have  several  other 
fires  close  to  where  they  are  lying,  to  keep  them  warm  during 
the  night  or  day.  This  camp  is  called  Rooingat  or  "  playing 
place."  The  plays  represent  pheasants  scratching  the  rubbish 
into  heaps,  wonga  pigeons,  wild  turkeys,  kangaroos,  fish,  bears, 
iguanas,  bees. 

The  men  and  boys  camp  round  inside  the  V-shaped  wall,  and 
when  the  play  is  going  on  at  the  other  side  of  the  fire  the  boys 
are  placed  sitting  in  front  of  it,  so  that  they  can  look  at  the  men 
playing.  During  the  day,  the  men  go  out  hunting  to  obtain 
food,  the  boys  remaining  lying  or  sitting  in  the  camp,  some  of 
their  guardians  being  present  all  the  time.  In  the  evening  the 
guardians  and  other  men  prepare  food  for  the  novices  by  remov- 
ing all  bone  and  sinew  from  the  flesh  while  it  is  being  cooked. 
If  a  boy  wants  to  micturate  he  does  it  in  one  of  the  fires  the  first 
time,  and  in  the  other  fire  the  next  time,  alternating  between  the 
two  fires.  If  he  wants  to  evacuate,  he  is  taken  out  by  his 
guardian  a  few  yards  from  the  camp,  and  the  matter  covered 
over  when  he  is  done.  During  every  night  of  the  sojourn  of  the 
boys  in  the  bush,  the  bullroarer  is  sounded  by  one  of  the  men 
somewhere  out  of  sight. 

When  the  men  have  been  at  this  camping  place  a  few  days, 
some  men,  gooniat^  meaning  dingo,  come  from  the  women's  camp 
(Akrowang).  When  these  men  get  near  the  Rooingat  camp, 
they  commence  cooeeing  in  imitation  of  the  dingo,  or  native 
dog,    and   are    answered   by  a  shout  from   the   camp.      When 
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they  get  in  sight  they  form  into  single  file  and  advance  in 
a  line.  Each  man  has  a  bush  which  he  holds  in  front  of  him, 
so  as  to  hide  the  upper  part  of  his  body.  The  boys  are  helped 
to  get  up  and  are  stood  in  a  row  between  their  camp  and  the 
fires.  When  the  goomat  men  reach  the  camp,  they  come  round 
one  end  of  it,  and  form  a  row  on  the  opposite  side  of  the  fire  to 
that  on  which  the  boys  are  standing.  They  then  throw  down 
their  bushes  and  dance  for  a  brief  time  before  the  novices,  and 
then  go  into  the  rooingat  camp  and  sit  down.  The  rooingat  men 
then  go  out,  and,  picking  up  the  bushes  brought  by  the  goomat, 
strip  all  the  leaves  off  them,  dancing  and  making  a  great  noise 
by  shouting  "  Wah  !  wah  ! "  all  the  time  they  are  breaking  off  the 
leaves. 

Some  of  the  goomat  men  remain  with  the  men  in  the  bush,  the 
others  return  to  the  women's  camp.  Those  who  intended  remain- 
ing had  painted  themselves  jet  black  on  the  way  out,  but  those 
who  intended  to  return  were  not  painted.  These  goomat  men 
reach  the  bush  camp  about  the  middle  of  the  day.  More  than 
one  lot  of  goomat  men  may  visit  the  camp  in  the  bush,  and  the 
formalities  observed  on  each  occasion  are  the  same. 

When  it  is  determined  to  remove  from  the  rooingat  camp,  the 
wall  at  the  apex  of  the  V-shaped  enclosure  is  thrown  down,  and 
the  men  and  boys  march  out  through  the  breach  and  proceed  in 
the  direction  of  the  women's  camp  to  another  place,  where  they 
erect  a  camp  all  in  one  line.  Only  one  night  is  spent  in  this 
camp,  and  the  men  remain  up  nearly  all  the  night,  playing  diffe- 
rent animals  and  singing.  Next  morning  the  men  form  a  semi- 
circle, dancing  in  front  of  the  boys,  who  are  put  standing  in  a 
row,  and  two  men  st«p  into  ttie  clear  space  and  swing  bullroarers. 
The  blankets  are  then  lifted  off  the  heads  of  the  novices,  and  they 
are  told  to  look.  The  chief  men  then  advance,  and,  stepping  up 
quite  close  to  the  boys  in  a  menacing  attitude,  threaten  them 
that  if  ever  they  divulge  anything  which  they  have  seen  or  heard 
in  the  bush,  they  will  lose  their  lives  either  by  the  hands  of  their 
fellows  or  by  supernatural  agency. 

After  this  all  hands  remove  from  that  place,  still  going  towards 
the  women's  camp,  till  they  come  to  a  water-hole,  where  a  halt  is 
made.  On  the  way  from  the  last  camp  to  this  place,  the  novices 
have  been  allowed  to  carry  their  heads  erect  and  look  about 
them. 
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The  men  play  the  crow,  imitating  that  bird,  and  then  play  the 
dingo,  scratching  back  dirt  with  their  feet.  After  this  all  the 
"black"  men  go  into  the  water  and  wash  the  black  paint  off 
themselves ;  the  guardians  also  go  in,  but  the  novices  sit  on  the 
bank  watching  them.  When  the  men  come  out  of  the  water, 
they  singe  the  hair  short  on  the  boys'  heads,  and  also  off  other 
parts  of  their  bodies ;  the  hair  of  the  men  is  not  singed.  Every- 
body, including  the  boys,  then  paint  themselves  white  with 
pipeclay,  which  is  diluted  with  a  small  quantity  of  water  in  a 
coolamin.  The  men  and  boys  assist  each  other  in  this  painting, 
which  must  extend  all  over  their  bodies,  including  the  hair  of 
their  heads.  The  whole  party  being  now  painted  with  pipeclay, 
may  for  distinction  be  called  "  the  white  mob."  If  there  are  any 
dogs  in  the  party,  they  have  a  white  streak  of  pipeclay  marked 
down  their  forehead  to  the  point  of  the  nose.  The  men  and  boys 
now  catch  hands  and  form  a  ring,  to  see  what  space  they  will 
occupy,  being  a  kind  of  drill  so  that  they  may  know  their  work 
when  they  reach  the  women's  camp  presently. 

The  shrill,  cooeeying  sound  of  the  goomat  men  coming  from 
the  women's  camp  is  now  heard,  and  one  of  the  white  men  swing 
a  bullroarer  in  reply.  The  novices  are  placed  standing  in  a  row 
in  a  clear  piece  of  ground  facing  in  the  direction  of  the  women's 
camp.  The  goomat  now  advance  in  single  iile,  each  man  carrying 
H  bough  in  front  of  him  as  before  described,  and  form  a  line 
facing  the  novices.  The  goomat  men  now  throw  down  their 
bushes  and  go  through  a  short  dance.  The  "  white "  men  step 
forward  and  pick  up  the  bushes  which  the  others  have  thrown 
down  and  pull  the  leaves  off  them,  scattering  them  about,  making 
a  great  noise,  as  previously  described. 

The  head  man  of  the  goomat  mob  now  asks  the  "  white  men  " 
to  form  into  a  ring  by  joining  their  hands,  in  order  that  he  may 
see  the  size  of  the  ring,  for  the  purpose  of  assisting  him  in 
placing  the  women  round  the  tires.  The  goomat  men  now  take 
their  departure  and  return  to  the  women's  camp  at  the  Aychowal. 

When  the  mob  started  out  to  the  bush  to  meet  the  men  and 
l)oys  at  the  water-hole,  the  women  replenished  the  tires  and  cut  a 
number  of  green  boughs,  which  they  laid  in  a  line  between  one 
tire  and  another.  On  the  return  of  the  goomat  all  the  women 
and  children  are  mustered  by  the  men  and  are  placed  lying  down 
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outside  the  fires,  and  are  then  covered  over  with  rugs,  blankets 
and  bushes.  A  few  of  the  head  men  of  the  camp  mob  remain 
standing  round  the  fires  watching  the  women. 

Return  of  the  Boys. — When  all  is  ready  the  "  white  mob " 
make  their  appearance  in  single  file,  the  boys  and  their  guardians 
being  in  the  lead — a  guardian  being  in  front  with  his  novice 
behind  him,  then  another  guardian  followed  by  his  novice,  and 
so  on.  Before  coming  in  sight  of  the  camp  they  laid  down 
everything  they  were  carrying,  and  now  have  nothing  in  their 
hands.  A  large  bullroarer,  Boolpee,  would  be  sounded  in  the 
rear  by  one  of  the  goomat  men  as  this  mob  approached.  This 
would  be  about  the  middle  of  the  day. 

When  the  front  man  gets  within  such  a  distance  of  the  point 
midway  between  the  two  fires  as  he  estimates  to  be  the  radius  of 
the  circle,  he  turns  to  one  side  and  the  others  follow  him.  When 
about  half  the  mob  have  gone  to  this  side,  the  men  who  are 
still  coming  turn  the  contrary  way,  going  round  to  meet  the 
first  man.  When  all  the  men  and  boys  are  in  their  places,  they 
catch  each  others  hands  and  form  a  complete  circle  which  may  be 
called  the  "  white  ring,"  round  the  women  and  the  fires.  They 
do  all  this  as  quietly  as  possible,  so  that  the  women  may  not  hear 
them  coming  in.  Some  of  the  goomat  men  are  standing  outside 
the  "  white  ring  "  directing  the  proceedings,  having  estimated  the 
size  of  the  ring  by  having  seen  it  fonned  at  the  water-hole  in  the 
bush. 

The  head  men  now  give  orders  for  the  women  to  get  up,  and 
each  mother  then  looks  around  for  her  son.  Having  his  hair  cut 
ofl^,  and  being  painted  white,  sometimes  so  alters  his  appearance 
that  his  mother  cannot  readily  recognise  him.  Some  of  the 
goomat  men  perhaps  indicate  the  son's  position.  Each  boy  has 
a  nose  peg  made  of  kangaroo  bone  through  the  septum  of  his 
nose,  or  carried  in  his  mouth,  to  further  assist  in  distinguishing 
them  from  the  other  men.  Each  mother  goes  close  to  her  son, 
and  catching  one  of  her  breasts  in  her  hand  raises  it  towards  him, 
}ind  he  bends  his  head  and  pretends  to  suck  it.  The  sisters  of 
the  novice  also  approach  him,  and  rub  their  feet  on  his  feet  and 
ankles.  The  mothers  then  rub  their  hands  on  their  sons,  and  on 
all  their  male  relations,  pretending  to  rub  the  white  paint  off. 
Every  man  in  the  **  white  ring  "  will  be  rubbed  in  this  way,  after 
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which  the  mothers  and  all  the  women  pass  out  of  the  ring  under 
the  men's  arms,  and  stand  a  few  paces  away  to  witness  tlie 
remainder  of  the  performance. 

The  men  forming  the  **  white  ring"  now  close  in,  and  commence 
throwing  the  bushes  on  the  fires.  They  commence  midway 
between  the  two  fires  and  take  the  bushes  each  way,  some  being 
thrown  on  one  fire  and  some  on  the  other.*  The  boys  do  nothing. 
Each  guardian,  assisted  by  the  men  near  him,  then  lifts  his 
novice  in  his  arms,  and  holds  him  in  the  smoke  arising  from  the 
smouldering  of  the  green  bushes.  Half  the  boys  are  smoked  at 
one  tire  and  half  at  the  other.  While  the  men  are  holding 
the  boys  up  in  the  smoke,  the  former  keep  repeating  "  Birr  ! 
birr!"  and  the  women  exclaim  "  Heh !  heh  !"  The  guardians 
and  other  men  stand  on  the  bushes  and  the  smoke  ascends 
around  them  and  the  boys.  As  each  novice  is  held  up  by  his 
guardian,  he  shakes  his  breast. 

As  soon  as  the  novices  are  smoked  they  catch  each  other's 
hands  and  run  away  to  the  place  where  the  swags  were  left  when 
approaching  the  camp  shortly  before.  The  signal  for  them  to 
run  away  in  this  manner  is  when  they  hear  the  men  clapping 
their  hands.  When  the  women  hear  this  clapping  they  turn 
their  backs  so  that  they  will  not  see  the  boys  running  away. 

The  guardians  go  after  the  boys,  and  some  of  the  other  "  white" 
men  follow  them  a  short  distance  and  return  to  the  tires.  The 
smoking  ceremony  is  then  completed,  and  the  "  white "  men  go 
back  to  the  place  where  they  left  their  swags,  and  bring  them 
into  the  main  camp.  The  guardians  and  boys  remain  where  the 
swags  were  left  all  night.  It  is  only  the  men  and  boys  who 
were  out  in  the  bush,  whom  I  have  called  the  "  white  mob,"  who 
are  smoked ;  the  GkK>mat  and  other  men  belonging  to  the 
women's  camp  are  not  smoked,  but  are  standing  around  assisting 
the  head  men  in  carrying  out  the  various  formalities. 

Next  day  a  lot  of  rugs,  equal  in  number  to  the  novices,  are 
laid  in  a  line  on  the  ground,  and  two  coolamins  of  water  are 
placed  alongside.  The  mothers  of  the  boys  and  all  the  women 
are  close  by  this,  and  as  the  guardians  approach  with  the  boys 
the  women  commence  shouting,  "  Heh  1  heh  !"  and  throw  pieces 

*One  fire  only  Is  used  at  the  Aychowal  in  some  parts  of  New  Ent^land. 
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of  bark  at  them,  which  the  guardians  ward  off.  The  boys  are 
conducted  to  the  rugs  and  sit  down  upon  them,  and  the  guardians 
give  them  a  drink  out  of  a  coolamin.  The  guardians  and  novices 
then  go  back  to  their  own  camp,  and  the  women  return  to  theirs. 
Any  of  the  men  who  were  present  also  go  back  to  their  respective 
camps. 

.Final  Ceremonies* — On  the  following  morning,  the  strange 
tribes  who  are  present  make  preparations  for  taking  their 
departure,  and  in  the  course  of  a  few  days  they  are  all  on  their 
way  back  to  their  own  hunting  grounds.  The  remainder  of  the 
initiatory  rites  are  completed  by  each  tribe  upon  their  own  boys 
when  they  get  back  to  their  respective  districts.  On  their  way 
thither,  they  are  not  permitted  to  come  near  the  women  or 
children,  but  are  kept  by  themselves  in  the  custody  of  their 
guardians.  As  these  final  ceremonies  are  the  same  for  each 
tribe,  the  details  relating  to  the  local  mob  only  will  now  be 
stated. 

In  about  a  week's  time  after  the  meeting  at  the  Aychowal  fire, 
the  boys  are  brought,  all  marching  abreast,  to  a  place  where  the 
men  have  lit  two  fires  similar  to  those  at  the  "  white  ring,"  but 
in  a  different  place,  and  none  of  the  men  are  painted,  except  the 
boys,  who  are  adorned  with  white  and  red  stripes  crossing  each 
other,  forming  squares.  Rugs  are  spread  upon  the  ground,  and 
the  boys  are  brought  in  and  seat  themselves  upon  them.  The 
men  then  form  a  ring  round  the  boys  and  join  hands,  as  at  the 
Aychowal  ring.  Food  is  then  placed  before  the  boys,  and  the 
guardians  remain  standing  by  while  they  eat.  When  they  have 
had  enough  they  are  again  smoked,  but  on  this  occasion  they 
stand  on  the  ground  on  the  leeward  side  of  the  fires,  after  which 
they  go  away  to  their  camp  accompanied  by  the  guardians.  The 
ring  of  men  then  breaks  up.  If  there  is  any  remaining  food,  the 
guardians  take  it  with  them  to  the  boys'  quarters.  When  these 
proceedings  are  over,  the  women  return  to  their  own  camp, 
which  is  not  far  away.  The  men  then  put  bushes  on  the  fires 
and  jump  upon  them,  the  smoke  ascending  round  them  as  at  the 
former  ring. 

From  the  time  the  boys  started  away  from  the  Aychowal  ring 
till  their  return  to  the  present  meeting  place,  they  were  obliged 
to  carry  a  fires  tick  in  their  hand  when  travelling  from  one  place 
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to  another ;  but  from  this  time  forth  thev  are  freed  from  carrying 
the  fire.  They  are,  however,  k^t  under  the  sorveillance  of  their 
guardians  for  some  time  yet,  during  which  they  must  abstain 
from  certain  kinds  <^  food  enumerated  by  the  old  men  of  their 
tribe.  The  novices  must  not  let  a  woman's  shadow  fall  upon 
them,  or  on  their  weapons,  or  anything  worn  by  them.  This 
shadow  is  called  iawanba^  and  is  superstitiously  avoided. 

Conclusion. — In  the  preparation  c^  this  article  I  have  been 
obliged  to.  deal  only  with  the  most  important  parts  of  the  cere- 
monies, and  to  abridge  my  descriptions  of  them  as  much  as 
possible,  in  order  to  keep  the  paper  within  reasonable  limits 
for  publication ;  but  it  is  hoped  that  the  details  will  be  found 
sufficiently  full  for  ordinary  purposes  of  comparison  with  similar 
rites  celebrated  in  other  parts  of  Australia. 

The  extraction  of  a  front  tooth  has  not  been  practised  by  the 
New  England  tribes  for  many  years,  and  as  there  appear  to  be 
grounds  for  doubt  as  to  whether  the  custom  was  ever  in  force  in 
some  districts  of  New  South  Wales,  any  further  remarks  on 
this  part  of  the  subject  will  be  deferred  until  additional  investi- 
gations have  been  made.  It  may  be  stated,  however,  that  the 
whole  of  the  interesting  ceremonial  in  connection  with  the 
knocking  out  of  a  tooth,  as  practised  by  several  native  tribes 
with  which  I  am  acquainted,  has  been  particularised  by  me  in 
other  publications. 

Lying  between  the  eastern  margin  of  the  Tableland  of  New 
England  and  the  Pacific  Ocean  is  a  large  tract  of  country, 
extending  from  about  the  Hunter  River  northerly  along  the 
coast  as  far  as  the  Clarence,  peopled  by  a  number  of  tribes 
differing  more  or  less  in  their  dialects,  but  having  substantially 
the  same  class  system.  The  initiation  ceremony  of  these  tribes 
is  known  as  the  Keeparra^  which  is  of  the  same  type  as  the 
Burbung  herein  described,  all  the  essential  points  being  almost 
identical  in  both,  although  many  of  their  details  differ  considerably. 
It  may,  therefore,  be  said  that  practically  the  ceremonies  described 
in  this  paper  represent  those  in  force  in  the  whole  of  the  country 
between  New  England  and  the  sea  coast. 

As  before  stated,  the  New  England  tribes  are  bounded  on  the 
west  by  the  Kamilaroi,  whose  taurai,  or  country,  extends  down 
the  Severn,  Macintyre,  Gwydir,  Namoi,  and  other  rivers  to  their 
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junction  with  the  Bar  won,  and  still  farther  to  the  westward. 
The  Bora^  or  initiation  ceremonies  of  the  Kamilaroi  tribes,  is 
described  in  a  paper  contributed  by  me  to  the  Royal  Society  of 
Victoria.*  Although  the  extent  of  country  occupied  by  the 
tribes  of  New  England  is  comparatively  small,  their  ceremonies 
are  of  great  importance,  as  affording  a  connecting  link  between 
the  Keeparra  on  the  one  side,  and  the  Bora  on  the  other;  a 
modification  of  portions  of  both  these  ceremonies  being  observable 
in  some  parts  of  the  Burbung  described  in  this  article. 

•  Proc.  Roy.  Soc,  Victoria,  vol.  ix.,  (N.S.),  p.  137. 


Art.  XI. — The  Bora  of  tlte  Kaniilaroi  Tribes. 

By  R.  H.   Mathbws, 

Licensed  Surveyor. 

(Communicated  by  Professor  Baldwin  Spencer). 

[Bead  10th  September,  1896.] 

TAe  Bora  at  Tallwood, — In  March,  1895,  I  heard  that 
the  aborigines  were  mustering  near  Tallwood  Station,  on 
the  Weir  River,  Queensland,  for  the  purpose  of  holding 
a  Bora.  By  corresponding  with  residents  of  the  district, 
I  learnt  that,  owing  to  the  very  dry  weather,  great  delays 
arose  in  gathering  the  various  tribes  who  intended  to  be 
present.  In  June,  fearing  to  put  off  my  visit  any  longer,  lest  the 
ceremonies  should  be  commenced  before  I  got  there,  I  started  for 
the  scene  of  the  Bora.  This  journey  was  accomplished  by  going 
350  miles  by  railway  to  Narrabri,  and  thence  by  stage  coach  150 
miles  to  Mungindi,  a  small  town  on  the  boundary  between  New 
South  Wales  and  Queensland.  At  Mungindi  I  obtained  a  horse 
and  sulky  and  drove  an  additional  distance  of  55  miles  to  the 
aboriginal  camp  on  the  Tallwood  run,  making  a  total  distance  of 
upwards  of  550  miles.  The  only  people  then  assembled  at  the 
Bora  ground  were  the  local  Tallwood  tribe  and  the  contingents 
from  Kunopia  and  Welltown  respectively. 

After  I  had  pitched  my  camp,  I  entered  into  conversation  with 
the  head  men,  some  of  whom  were  known  to  me,  having  been 
acquainted  with  them  when  surveying  Crown  lands  in  that  part 
of  the  country  in  1875  and  1876.  I  had  been  kind  to  them  in 
those  days,  while  listening  to  their  legends  and  their  songs,  and 
studying  their  wonderful  class  system*^ ;  and  when  I  met  them 
now  I  found  their  friendship  of  the  greatest  value  to  me.  On 
my  showing  them  that  I  knew  their  Bora  secrets,  they  received 
me  as  one  of  tlie  initiated,  and  admitted  me  to  all  their  secret 
meetings. 

•  See  "The  Kamilaroi  Class Sj'stem  of  the  Australian  Aborig^ines,"  Proc.  Roy.  Geog.  Soc. 
Australas.,  Qld.  Bch.,  x.,  18-84. 
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I  was  disappointed  on  learning  from  these  natives  that  some  of 
the  most  distant  tribes  had  not  yet  arrived,  although  weekly 
expected,  and  that  the  final  ceremony  could  not  take  place  until 
they  came.  I  then  determined  to  wait  at  the  camp  a  few  weeks 
in  the  hope  of  their  arriving  within  that  time,  and  at  once  set 
about  taking  measurements  and  drawings  of  the  circles  and  the 
pathway  connecting  them,  the  warrengahlee,  and  as  much  of  the 
yammunyamun  on  the  trees  and  on  the  ground  as  I  considered 
necessary.  The  position  of  the  main  camp  and  its  surroundings 
were  also  noted. 

I  spent  the  greater  part  of  my  time  with  the  head  men,  asking 
them  to  fully  describe  every  part  of  the  ceremonies,  which  I  took 
down  in  detail  in  a  note-book  which  I  carried  for  the  purpose. 
On  several  occasions  I  took  about  a  dozen  of  the  initiated  men, 
and  one  or  two  of  the  chiefs,  with  me  into  secluded  parts  of  the 
forest,  a  mile  or  two  from  the  camp,  where  I  got  them  to  repro- 
duce most  of  the  several  parts — mimic  performances,  spectacular 
exhibitions,  and  tableaux,  which  are  enacted  in  the  daytime, 
while  the  novices  are  away  in  the  bush  with  the  kooringal.  They 
also  performed  the  greater  part  of  the  dances  and  plays  which 
take  place  at  the  camp  fires  at  night  on  those  occasions  described 
farther  on  in  this  paper,  when  the  novices  are  brought  out  of 
their  own  yard  for  the  purpose  of  being  present  at  them.  All 
the  performances  which  were  gone  through  in  my  presence  agreed 
exactly  with  the  descriptions  of  them  which  I  had  previously 
obtained  from  other  blackfellows  at  the  camp,  and  elsewhere  in 
the  district. 

I  remained  at  Tallwood  between  two  and  three  weeks,  and 
during  this  time  the  tribe  from  Goondiwindi  and  that  from  St. 
George,  severally  put  in  an  appearance,  and  were  welcomed  in 
the  usual  manner"**" ;  but  the  Mogil  Mogil,  Gundabloui  and  Mun- 
gindi  tribes  had  not  yet  arrived ;  and  from  letters  which  I  had 
received  from  correspondents  at  the  last-named  place,  there  was 
no  probability  of  their  coming  for  another  month  or  more,  owing 
to  the  arid  state  of  the  country,  and  the  consequent  difl[iculty  of 
obtaining  food  and  water. 

As  I  could  not  possibly  spare  the  time  to  wait  so  long  as  that, 

*  Journ.  Anthrop.  Inst.,  xxv.,  321-325. 
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I  returned  to  Mungindi,  where  I  learnt  that  the  local  tribe  were 
gathered  on  the  Barwan  River,  not  far  away,  and  that  the  Gun- 
dabloui  and  adjacent  tribes  were  camped  at  Gnoolaina,  on  the 
Moonie  River,  about  eighteen  miles  distant,  waiting  for  rain  to 
enable  them  to  proceed  to  Tall  wood.  I  therefore  visited  these 
tribes,  and  spent  another  fortnight  gathering  all  the  details  I 
could  regarding  their  initiation  ceremonies  and  other  customs. 
There  I  met  Moogan  Billy,  Jack  Bagot,*  and  other  head  men  with 
whom  I  had  become  acquainted  when  I  was  camped  at  Mungindi 
in  1880,  surveying  that  township  for  the  Queensland  Govern- 
ment. They  welcomed  me  as  an  old  friend,  and  cordially  gave 
me  all  the  assistance  they  could. 

It  was  now  the  end  of  July,  and  there  being  still  no  rain,  or 
any  probability  of  the  tribes  referred  to  making  an  early  start  for 
the  Bora  camp  at  Tallwood,  I  decided  to  leave  the  district. 
Before  starting  away,  I  ari'anged  with  a  gentleman  living  in  the 
district  to  furnish  me  with  the  date  of  the  arrival  of  the  last 
contingent  at  Tallwood,  and  of  the  breaking  up  of  the  Bora 
camp.  I  also  asked  one  of  the  old  blackfellows,  as  a  personal 
favour  to  me,  to  tell  my  correspondent  the  place  where  the 
novices  were  taken  during  their  sojourn  in  the  bush,  as  well  as 
the  location  of  the  Thurrawanga  camp,  to  which  the  kooringal 
and  their  charge  returned.  This  was  all  the  additional  informa- 
tion I  required,  because  I  had  already  collected  complete  details 
of  the  secret  ceremonies  which  woxild  be  conducted  in  the  bush. 
My  sable  friend  faithfully  kept  his  promise,  and  from  the 
information  which  he  subsequently  supplied  to  my  correspondent, 
I  have  been  enabled  to  add  particulars  respecting  the  date  of  the 
commencement  of  the  principal  ceremonies,  and  the  position  of 
the  secret  camp  in  the  bush. 

On  the  1st  of  September  a  small  detachment  of  men  and 
women  belonging  to  the  Gundabloui,  Mogil  Mogil,  and  Mungindi 
tribes  arrived  at  the  Bora  camp,  and  were  accorded  the  usual 
reception.  These  blacks  had  been  sent  to  represent  the  tribes  to 
which  they  respectively  belonged,  the  rest  of  their  people  remain- 
ing at  Gnoolama,  before  referred  to,  as  they  did  not  care  to 
undertake  the  journey  to  the  Bora  ground  owing  to  the  severe 

♦  Journ.  Anthrop.  Inst.,  xxiv.,  411. 
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drought  then  prevailing  throughout  the  district.  A  few  natives 
from  Meroe  also  arrived  at  Tall  wood  on  the  same  day  as  the 
Gundabloui  contingent. 

As  the  water  in  Redbank  Creek,  on  which  the  main  camp  was 
situated,  was  rapidly  drying  up,  no  time  was  lost  in  proceeding 
with  the  ceremonies  after  the  detachments  referred  to  had  arrived. 
Accordingly,  on  the  3rd  of  September  the  novices  were  taken 
away  from  the  large  ring  in  the  manner  subsequently  described. 
The  men  and  novices  then  proceeded  to  Gurardera  Lagoon,  about 
nine  or  ten  miles  in  a  west-south-westerly  direction  from  the 
Bora  ground.  This  lagoon  is  on  Gurardera  Creek,  about  two 
miles  above  its  junction  with  Warrandine  Creek,  and  was  the 
only  place  for  several  miles  around  where  there  was  water.  Here 
a  camp  was  formed,  and  a  boughyard  erected  for  the  boys  about 
eighty  yards  from  the  men's  camp.  A  description  of  the  shape 
and  structure  of  this  yard,  and  the  general  arrangement  of  the 
men's  quarters,  will  be  found  in  subsequent  pages. 

The  boys  were  kept  at  this  camp  for  nine  or  ten  days,  during 
which  the  various  performances,  described  under  the  head  of 
Ceremonies  in  the  Bush^  were  enacted  at  the  camp  fire,  and  while 
out  hunting  during  the  day.  At  the  end  of  the  time  mentioned, 
the  Kooringal  met  the  Beegay  in  the  bush,  and  after  the  boys  had 
been  shown  the  bullroarer,  they  all  proceeded  to  a  water-hole  in 
Warril  Creek,  where  the  kooringal  and  guardians  washed  them- 
selves and  camped  for  the  night.  The  following  morning  the 
boys  were  taken  to  the  thurrawanga.  Details  of  all  the  matters 
briefly  referred  to  in  this  paragraph  will  be  given  farther  on. 
My  correspondent,  under  directions  from  me,  also  gave  me  very 
full  measurements  and  sketches  of  the  thurrawanga  camp,  from 
which  I  have  been  enabled  to  prepare  the  description  of  that 
camp  given  elsewhere  in  this  paper. 

The  tribes  who  attended  the  Tall  wood  Bora  were  for  the  most 
part  the  same  people  who  had  assembled  at  Gundabloui**  a  little 
more  than  a  year  before,  and  all  belonged  to  the  KamiJaroi 
community  and  had  the  same  class  system.  The  tribes  from 
Goondiwindi    and  Welltown   spoke   Pickumbil,  the   St.   George 


*  Journ.  Anthrop.  Inst.,  xxiv.,  411-427;  76*'(?.,  xxv.,  318-339;   and  Journ.  R07' Soo. 
N.  S.  Wales,  xxviii.,  98-129. 
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people  spoke  Kogai,  and  the  Kamilaroi  language  was  spoken  by 
all  the  rest ;  but  these  three  dialects  appeared  to  be  mutually 
understood  by  most  of  the  people  present.  There  were  twenty- 
four  novices  initiated,  five  of  whom  were  half-castes. 

Gathering  the  Tribes, — Messengers  were  despatched  by  the 
headman  of  the  Tall  wood  tribe  to  all  the  people  whom  he  wished 
to  be  present  at  the  ceremonies.  These  messengers  were  of  the 
Kupathin  class,  and  totem  emu,  the  same  as  their  chief,  and  were 
sent  to  men  of  the  same  totem  in  the  other  tribes.  Each 
messenger  carried  with  him  a  bullroarer,  several  kilts,  and  other 
articles,  and  was  accompanied  by  a  novice  painted  red  from 
head  to  foot.  There  was  also  another  man  with  them,  who 
acted  as  guardian  to  the  novice.  The  formalities  observed 
on  the  arrival  of  the  messengers  at  a  strange  camp,  and  also 
on  the  arrival  of  a  tribe  at  the  Bora  ground,  were  practically 
the  same  as  previously  described  by  me."**"  I  was  at  Tall- 
wood  when  some  of  the  contingents  arrived,  and  was  present  at 
the  reception  at  the  large  ring  to  which  the  men,  women  and 
novices  proceeded  on  their  first  arrival.  I  was  also  permitted 
to  accompany  the  men  over  the  sacred  ground,  visiting  the  figures 
of  Baiamai  and  his  female  consort,  the  yammunyamun,  and  the 
imposing  spectacular  display  at  the  goonaba,  where  the  two  old 
head  men,  having  their  bodies  smeared  all  over  with  human  blood, 
stood  upon  the  warrengahlee  while  the  men  approached  them 
swaying  pieces  of  burning  bark  wrapped  in  green  bushes,  from 
which  the  smoke  curled  upwards  into  the  air. 

The  General  Encampment, — ^The  camp  was  situated  on  level 
ground  in  some  heavily  timbered  forest  country  on  the  left  bank 
of  Redbank  Creek,  a  small  tributary  of  the  Weir  River,  in  the 
Parish  of  Tallwood,  County  of  Carnarvon,  Queensland.  This 
place  is  about  four  miles  northerly  from  Tallwood,  an  old  head 
station  on  the  main  road  from  Goondiwindi  to  Mungindi.  The 
camp  of  the  local  tribe,  which  was  the  first  to  occupy  the  ground, 
was  about  seventy  yards  from  the  creek,  and  formed  the  datum 
point  around  which  each  of  the  other  tribes  pitched  their  camps 
on  arrival.  The  Goondiwindi  and  Welltown  people  camped  to 
the  eastward  of  the  local  Tallwood  tribe  ;  those  from  St.  George  on 

•  See  Joiini.  Anthrop.  Inst.,  xxv.,  319-325. 
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the  north-west ;  the  people  from  Kunopia  and  Meroe  on  the  south  ; 
whilst  the  Moogan,  Mungindi  and  Gundabloui  tribe  encamped 
on  the  south-west.  Water  for  camp  use  was  obtained  from  a 
waterhole  in  Redbank  Creek,  and  game  of  various  kinds  was 
sufficiently  abundant  in  the  extensive  scrubs  to  the  north  and 
west  of  the  camp,  to  provide  sufficient  food  for  the  people  while 
the  ceremonies  lasted.  From  the  camp  to  the  nearest  part  of  the 
Weir  River  was  about  two  miles. 

The  total  number  of  people  of  all  ages  and  sexes  assembled  at 
the  Bora  camp  was  about  150,  the  greater  part  of  whom  belonged 
to  Queensland  ;  but  the  New  South  Wales  boundary,  the  Barwan 
River,  being  so  near,  a  number  of  the  natives  of  the  latter  colony 
were  also  present. 

An  unusual  event  happened  at  this  camp  which  adds  to  its 
interest.  The  local  tribe  first  selected  the  site  of  the  camp  on 
the  southern  side  of  Redbank  Creek,  and  the  Kunopia  contingent 
afterwards  came  and  pitched  to  the  southward  of  them.  Before 
any  of  the  other  tribes  arrived  one  of  the  young  men  of  the  local 
tribe  died  from  some  pulmonary  complaint,  and  according  to 
custom  this  necessitated  a  removal  of  the  camp.  As  the  Bora 
ground  had  then  been  formed,  the  choice  of  a  new  site  for  the 
camp  was  restricted  to  the  other  side  of  Redbank  Creek  in  order 
to  be  near  the  water-hole. 

The  Bora  Ground. — The  site  selected  for  the  performance  of 
the  ancestral  rites,  or  "Baimai's  Ground,"  was  situated  in  a 
forest  of  box,  sandal-wood  and  undergrowth,  about  fifteen  chains 
in  a  south-westerly  direction  from  the  general  camp,  on  the  other 
side  of  Redbank  Creek.  The  soil  consisted  of  reddish  sandy 
loam,  known  among  bushmen  as  "  umah  country."  This  kind  of 
ground  is  very  suitable  for  the  purpose  of  forming  either  carved 
or  raised  figures  on  its  surface. 

In  a  small,  naturally  open  space  on  the  edge  of  the  scrub,  a 
large  ring,  77  feet  6  inches  across  one  diameter  and  72  feet  across 
another  at  right  angles  to  it — which  would  give  an  average  of 
very  nearly  75  feet — was  formed  by  scraping  away  the  surface 
soil,  which  was  used  to  form  an  annular  mound  or  embankment, 
about  eight  or  nine  inches  high,  and  a  foot  wide  at  the  base, 
around  the  space  thus  cleared.  An  opening  about  two  feet  wide 
was  left  on  one  side  of  this  bank,  from  which  ran  a  narrow  track 
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called  thunburran^  made  by  scraping  the  surface  of  the  ground 
smooth  and  throwing  the  loose  earth  on  either  side.  The  bearing 
of  this  track  was  N.  62**  W.,  and  in  following  it  in  this  direction 
for  270  yards,  it  was  found  to  terminate  at  another  and  smaller 
circle,  called  goonaba^  47  feet  in  diamet^,  bounded  by  a  circular 
bank,  composed  of  loose  earth,  about  live  or  six  inches  high. 
The  track,  thunburran^  entered  this  enclosure  through  an  open- 
ing in  its  wall  similar  to  that  in  the  other  circle.  Within 
this  ring,  and  near  the  farther  side  of  it,  were  two  stumps 
of  trees,  which  had  been  prepared  in  the  following  manner. 
Two  small  trees  had  been  dug  out  of  the  ground  by  the  roots, 
and  their  stems  then  cut  through  between  six  and  seven  feet 
from  the  base,  all  the  bark  being  stripped  from  the  stem  and 
roots.  These  stumps  were  then  carried  to  the  goonaba^  and  holes 
were  dug,  into  which  the  stems  were  inserted  and  the  earth  filled 
in  tightly  around  them,  leaving  the  roots  at  the  top,  some  of 
which  extended  outwards  about  four  feet,  and  were  ornamented 
with  narrow  strips  of  bark  twisted  round  them.  These  stumps, 
called  warrengahlee^  one  of  which  was  belar  and  the  other  coola- 
bar,  were  twelve  feet  apart  and  five  feet  five  inches  out  of  the 
ground,  the  stems  and  roots  of  both  being  smeared  with  human 
blood.  The  blood  for  this  purpose  is  obtained  by  making  small 
incisions,  with  a  piece  of  sharp  fiint  or  shell,  in  the  arms  of 
several  men,  and  collecting  the  blood  in  vessels  as  it  drips  from 
the  wounds. 

Scattered  over  the  floor  of  the  goonaba^  between  the  warren- 
gahlee  and  the  entrance  of.  the  thunburran  (track),  were  a 
considerable  number  of  small  heaps  of  loose  earth,  each  having  a 
short  stick  inserted  perpendicularly  in  the  top.  When  welcoming 
a  new  contingent  of  natives,  these  heaps  are  flattened  down 
during  the  ceremonies,  as  described  by  me  elsewhere, "**"  but  are 
restored  for  use  on  all  similar  occasions.  After  the  arrival  of  the 
last  mob  of  natives  who  have  been  invited,  the  heaps  are  not  again 
erected. 

I  will  now  endeavour  to  give  a  full  description  of  the  imagery 
displayed  upon  the  ground  and  on  the  trees  throughout  this 
.sylvan    temple.      Starting    from    the    larger   circle,     which    is 


*  Journ.  Aiithrop.  Inst.,  xxv.,  324-325. 


144     Proceedings  of  tlie  Royal  Society  of  VictoHa. 

called  ^oora,  and  proceeding  along  the  track  it  was  found  to 
enter  the  scrub  almost  at  once ;  and  at  the  distance  of  eighty- 
seven  yards  on  the  right  hand  side  there  was  the  representation 
of  a  bower  bird's  "  playhouse,"  consisting  of  a  collection  of  small 
pebbles,  fragments  of  bone,  and  the  seeds  of  some  wild  fruits.* 
Three  yards  farther  on,  also  on  the  right,  there  was  an  effigy 
made  by  tilling  an  old  pair  of  trousers  and  a  coat  with  grass  so 
as  to  resemble  a  man,  a  bundle  of  something  being  used  for  the 
head.  This  figure  was  then  propped  up  against  a  small  tree  and 
represented  a  white  fellow. 

The  carvings  on  the  soil,  yammunyamun^  commenced  at  the 
distance  of  ninety-six  yards  from  the  large  circle,  and  thirty-four 
yards  farther,  close  by  the  right  side  of  the  track,  was  an  imita- 
tion of  a  bullock  lying  down,  formed  by  pieces  of  bark  covered 
with  loose  earth,  having  the  dry  bony  skeleton  of  a  bullock's 
head  laid  on  one  end  of  it,  and  a  bent  stick  stuck  in  the  other  end 
for  a  tail. 

At  a  distance  of  143  yards  from  the  starting  point,  on  the 
right  side,  was  a  horizontal  figure  of  Baiamai,  outlined  by 
heaping  up  the  loose  earth,  which  was  one  foot  two  inches 
high  at  the  chest.  The  length  of  the  figure  was  nine  feet 
six  inches,  and  the  width  from  hand  to  hand  nine  feet.  On 
the  opposite  side  of  the  track  was  an  image  of  Gooberangal, 
the  wife  of  Baiamai,  formed  in  the  same  way,  but  with  the 
addition  of  a  coat  of  kneaded  clay  on  top  in  which  were  moulded 
the  features  of  the  face,  the  mammae  and  the  pubes.  The  length 
of  this  figure  was  ten  feet  nine  inches,  with  a  distance  of  eight 
feet  between  the  hands. 

Twenty  yards  farther  on  than  the  preceding,  on  the  left,  was 
the  representation  of  an  emu  with  its  head  towards  the  large 
ring,  outlined  by  a  nick,  or  groove,  between  one  and  two  inches 
deep,  and  about  two  inches  wide,  cut  in  the  soil  by  means 
of  tomahawks  and  sharpened  sticks  ;  its  length  from  the  bill  to 
the  tail  being  twelve  feet  six  inches,  and  its  height  from  the  feet 
to  the  top  of  the  back  seven  feet  nine  inches.  The  legs  are  short 
in  proportion  to  the  body,  being  only  two  feet  six  inches  long — • 
perhaps  to  indicate  that  the  bird  is  sitting  or  crouching  down. 


*  The  bower-bird  builds  its  nest  in  a  tree,  but  forms  these  "bowers"  or  " playhouses,"  as 
they  are  called  by  bushmen,  on  the  ground  in  the  way  described. 
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Three  yards  farther  on  than  the  emu,  on  the  opposite  side  of 
the  track,  was  the  Goomee  or  Baiamai's  fire.  The  loose  earth  had 
been  heaped  up  about  a  foot  high  like  a  large  ant-hill,  on  the  top 
of  which  the  fire  was  lighted.  Around  this  heap  there  was  a 
clear  space  about  thirty  feet  in  diameter,  which  was  used  by  the 
men  as  a  place  of  assembly  when  they  wished  to  deliberate  upon 
matters  of  tribal  concern,  as  well  as  on  the  occasion  of  the  arrival 
of  other  tribes. 

Eighteen  yards  beyond  the  Goomee^  on  the  same  side,  parallel 
.with  the  track,  a  codfish  nine  feet  long  and  three  feet  eight  inches 
across  the  body  was  outlined  by  a  nick  in  the  soil,  its  head 
being  towards  the  goomee.  This  drawing  has  a  characteristic 
resemblance  to  some  of  the  figures  of  fish  which  I  have  seen 
carved  on  rocks*  on  the  Hawkesbury  River,  New  South  Wales. 

A  little  farther  on  the  same  side  as  the  preceding  was  the 
carving  of  a  large  snake,  representing  the  Currea,  a  fabulous 
monster  inhabiting  lagoons  and  other  sheets  of  water.  This 
animal  was  lying  parallel  with  the  track,  with  its  head  towards 
the  larger  ring ;  its  length  was  thirty-nine  feet,  and  its  greatest 
width  about  a  foot. 

.  On  the  other  side  of  the  track  and  parallel  with  it,  opposite 
the  last  .figure  were  two  death  adders  formed  of  raised  earth, 
their  heads  and  tails  being  together,  the  former  in  the  direction  of 
the  lai^e  ring.     The  length  of  each  was  a  little  over  sixteen  feet. 

About  fifteen  yards  farther  on,  on  the  same  side,  were  two 
other  figures  of  death  adders,  also  formed  of  raised  earth,  with 
their  heads  in  the  same  direction,  one  being  nine  feet  long,  the 
other  ten  feet  six  inches. 

Opposite  to  the  last  two  figures  was  a  good  representation  of  a 
scrub  turkey's  nest  composed  of  sticks,  leaves,  and  dirt  scraped 
into  a  heap  near  the  butt  of  a  tree. 

Ten  yards  farther  on  than  the  turkey's  nest,  or  215  yards  from 
the  large  ring,  near  the  right  side  of  the  track,  was  the  skin  of  a 
porcupine  filled  with  sand^  having  some  of  the  loose  soil  piled 
around  its  feet,  leaving  the  back  exposed,  a  very  good  representa- 
tion of  the  ammal  as  found  in  the  bush. 


•  "Rock  Pictures  of  the  Australian  Aborigines,"  Proc.  Roy.  Geog.  Soc.  Aust.  (Q.),  xi., 
104.105,  plate  U.,  fig.  18. 
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Fourteen  yards  beyond  the  porcupine,  on  the  same  side,  was 
an  imitation  of  a  kangaroo  rat's  nest,  formed  of  grass.  After 
another  interval  of  fourteen  yards,  also  on  the  same  side,  there 
was  carved  on  the  ground  the  iigure  of  a  man  with  a  boomerang 
in  each  hand  and  a  belt  around  the  waist.  The  object,  two 
feet  five  inches  long,  rising  from  the  top  of  his  head,  was,  the 
artist  told  me,  intended  to  represent  a  feather  stuck  in  his  hair. 
This  figure,  which  was  at  right  angles  to  the  track,  with  the  feet 
towards  it,  bears  a  striking  resemblance  to  some  of  the  rock 
pictures  of  the  aborigines  of  other  districts,  large  numbers  of 
which  have  been  described  by  me  in  different  publications. 

On  the  other  side  of  the  track,  and  at  right  angles  to  it, 
opposite  the  last  described  figure,  was  the  representation  of  a 
woman,  cut  out  in  the  ground  in  a  similar  manner.  The  eyes 
and  mouth  were  delineated,  but  the  feet  were  omitted.  The 
height  W8LS  seven  feet  four  inches,  but  would  have  been  more  if 
the  legs  had  been  straight. 

The  imitative  faculties  of  the  natives  were  displayed  in  a  few 
drawings,  copied  from  scenes  in  the  life  of  the  white  man,  which 
were  intermixed  with  the  others.  At  one  place  an  attempt  had 
been  made  to  represent  a  railway  train,  the  carriages  with  their 
windows,  the  numerous  wheels,  and  the  two  rails  on  which  Uiey 
were  running.  At  another  place  a  native  artist  had  drawn  a 
chain  like  those  used  when  working  bullocks  in  a  dray.  The 
links  of  the  chain  were  on  a  colossal  scale,  being  four  feet  nine 
inches  long,  and  one  foot  three  inches  wide.  This  carving  was 
close  to  the  raised  figure  of  the  bullock  previously  described. 
Another  draftsman,  apparently  a  poker  player,  had  succeeded  in 
representing  the  four  aces.  Four  rectangular  spaces,  about  two 
feet  long  and  eighteen  inches  wide,  were  first  made  side  by  side  to 
indicate  four  cards,  and  on  the  middle  of  each  of  these  one  of  the 
aces  was  delineated.  All  the  drawing  referred  to  in  this  para- 
graph was  cut  out  in  the  soil. 

Besides  the  foregoing  figures  of  men,  animals,  and  other  objects, 
there  were  a  lurge  number  of  curious  designs,  which  the  Kamilaroi 
and  Wirad  thuri  tribes  call  yammunyamun,  *  cut  into  the  turf.  These 
devices  commenced  at  ninety-six  yards  from  the  larger  circle,  and 

*  Journ.  Antbrop.  Inst,  xxv.,  302-323. 
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terminated  about  iive  yards  from  the  smaller  one ;  thus  covering, 
together  with  the  first  figures  described,  a  linear  distance  of  169 
yards,  and  extending  back  about  six  or  eight  feet  from  either 
side  of  the  track.  The  yammunyamun  filled  up  all  the  spaces 
between  the  other  figures,  the  continuity  being  of  course  inter- 
rupted by  the  numerous  forest  trees  and  bushes  growing  within 
the  space  mentioned.  The  largest  of  these  designs  was  thirty- 
seven  feet  in  length,  by  seven  feet  in  width ;  another  was 
twenty-nine  feet  by  five  feet.  Some  of  the  smallest  of  these 
carvings  were  only  two  or  three  feet  in  length,  filling  out  spaces 
between  the  trees.  All  the  grass,  rubbish  and  loose  surface  soil 
had  been  removed,  and  piled  into  heaps  ;  and  the  earth  cut  out 
in  carving,  the  outlines  had  been  disposed  of  in  a  similar  manner. 
A  good  deal  of  the  surface  soil  thus  obtained  was  used  in  building 
the  images  of  Baiamai  and  Gooberangal  already  described. 
Owing  to  the  great  extent  of  ground  covered  by  the  yammun- 
yamun, and  the  time  and  labour  which  would  have  been  required 
in  copying  the  whole  of  it,  I  selected  as  much  as  I  thought  would 
fairly  represent  the  diiferent  patterns  of  native  drawing  as 
displayed  on  this  Bora  ground. 

Scattered  here  and  there  along  the  track  for  a  distance  of 
about  175  yards  from  the  goonaba  were  a  number  of  trees  marked 
with  a  tomahawk,  the  designs  on  most  of  which  consisted  of 
yammunyamun,  somewhat  similar  in  character  to  that  carved 
upon  the  ground.  Some  of  these  trees  were  quite  close  to  the 
track ;  others  were  eight  or  ten  feet  back  from  it  on  either  side, 
and  three  of  them  were  around  outside  the  goonaba  embankment. 

On  a  forked  box  tree  betw^een  the  goomee  and  the  goonaba, 
eighty  yards  from  the  latter,  the  crescent  figure  of  the  moon  was 
cut  through  the  bark,  and  a  short  distance  below  it  were  four 
zig-zag  lines.  About  eighteen  feet  from  the  ground,  in  the  same 
tree,  was  a  fairly  good  imitation  of  an  eagle-hawk's  nest. 

In  another  tree  close  by  was  a  large  bunch  of  boughs  similar  to 
those  fixed  in  trees  by  the  natives  near  water-holes  for  the  pur- 
pose of  concealing  themselves  to  spear  emus  when  the  latter  come 
to  drink.  This  represented  Baimai's  hiding  place  when  he 
speared  the  emu. 

Close  to  the  track,  sixty-five  yards  from  the  goonaba,  was  a 
small  box  tree,  along  the  bole  of  which  a  wavy  band  about  two 

10a 


148     Proceedings  of  the  Royal  Society  of  VictoHa. 

inches  wide  had  been  cut  with  a  tomahawk  through  the  bark, 
and  extending  from  the  ground  to  the  height  of  about  twenty- 
five  feet,  representing  a  tree  which  had  been  struck  by  lightning.^ 

On  a  box  tree  twenty  yards  from  the  goonaba  a  carpet  snake, 
nine  feet  four  inches  long,  with  its  head  towards  th6  ground,  was 
cut  through  the  bark ;  and  on  a  forked  box  tree  near  the 
porcupine,  an  iguana  five  feet  two  inches  long  was  formed  in 
the  same  way.  Between  the  iguana  tree  and  the  goomee,  a 
centipede  three  feet  one  inch  long,  with  eighteen  legs,  was 
chopped  through  the  bark  into  the  wood  of  a  box  tree  near  the 
track.  Below  it  were  some  diamond-shaped  devices  cut  in  the 
same  manner. 

This  Bora  ground,  although  containing  all  the  principal  figures 
necessary,  was  neither  so  extensive  nor  so  richly  ornamented  as 
others  I  have  seen.  From  circle  to  circle  was  only  270  yards, 
and  the  space  containing  the  ground  carving  and  marked  trees  was 
about  175  yards  by  a  width  of  from  fifteen  to  twenty  feet.  The 
old  men  explained  to  me  that  this  was  owing  to  their  having  been 
shorthanded  when  preparing  the  ground,  which  was  an  entirely 
new  site.  At  the  Gundabloui  Bora  described  by  me  in  the 
Journal  of  the  Anthropological  Institute  of  Great  Britain,  Vol. 
XXIV.,  pp.  411-427,  the  distance  between  the  circles  was  twenty- 
three  chains,  the  length  of  the  carved  ground  being  320  yards,  and 
its  width  forty  feet. 

Old  blackfellows  have  told  me  that  when  they  were  boys  Bora 
grounds  were  much  larger  and  more  elaborately  embellished  than 
they  are  at  the  present  time.  I  once  inspected  an  old  disused 
Kamilaroi  Bora  ground  on  the  Moogan  Bun,  Queensland,  where 
the  distance  from  circle  to  circle  was  more  than  a  mile.  The 
large  ring  was  thirty-five  yards  in  diameter,  and  was  still  easily 
traceable  on  the  ground  ;  my  guide,  who  was  an  old  blackfellow, 
stating  that  when  he  was  a  young  man  the  height  of  the  wall  was 
'*up  to  his  knee.''  The  base  of  the  wall  was  about  eighteen 
inches  when  new.  There  were,  of  course,  then  no  traces  of  the 
figures  which  had  been  raised  or  graven  upon  the  turf^  but 
judging  by  appearances,  and  what  my  guide  told  me,  they  must 
have  extended  about  a  mile,  and  their  width  would  probably  be 

•  A  tree  struck  by  lightning  is  represented  in  plate  xxvi.,  fig.  13,  Journ.  Anthrop. 
Inst.,  XXV.,  300. 
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about  fifty  feet.  In  those  days  there  were  plenty  of  men  able 
and  willing  to  do  the  work,  which  was  renewed  and  added  to 
every  time  a  Bora  was  held  there. 

Mr.  J.  Henderson,  in  his  book,  "  Observations  on  the  Colonies 
of  New  South  Wales  and  Van  Dieman's  Land,"  published  in 
1832,  pp.  145-147,  thus  refers  to  a  Bora  ground  near  Wellington, 
New  South  Wales. : — "  A  long  straight  avenue  of  trees  extended 
for  about  a  mile,  and  these  were  carved  on  each  side  with  various 
devices,  most  of  which  were  intended  to  represent  serpents  in  all 
their  different  attitudes.  On  the  upper  extremity  of  this  the 
earth  had  been  heaped  up  so  as  to  resemble  the  gigantic  figure  of 
a  human  being  extended  on  his  breast,  while  through  the  whole 
length  of  this  sylvan  temple  a  variety  of  other  characters  were 
observed  rudely  imprinted  on  the  turf.  The  devices  on  the 
ground  bore  a  strong  similitude  to  the  lingen  of  the  Hindoos. 

The  devices  on  the  trees  represented  snakes, 

the  opossum,  the  emu,  the  kangaroo,  the  cockchafer,  etc.,  while 
others  were  stated  to  indicate  the  forked  lightning,  warlike 
instruments,  and  falling  meteors.  The  evil  spirit  seemed  to  be 
described  under  the  form  of  an  eagle-hawk  ;  an  imitation  of  his 
eyrie  formed  a  conspicuous  object  at  the  upper  end  of  the  grove. 
At  the  lower  extremity  of  the  avenue,  a  narrow  pathway  turned 
off  to  the  left,  and  soon  terminated  in  a  circle,  which  was  enclosed 
by  a  wall  composed  merely  of  the  loose  earth."  In  a  plate 
appended  to  his  work,  Mr.  Henderson  gives  drawings  of  some  of 
the  devices  on  the  trees  and  on  the  ground. 

The  Thurrawonga  Camp, — It  is  imperative  according  to 
ancient  tribal  custom,  to  remove  the  entire  camp  to  another  place 
after  the  boys  have  been  taken  away  for  initiation  purposes.* 
This  new  camp,  which  may  appropriately  be  designated  the 
"Thurrawonga  Camp,"  because  the  boughyard  known  as  the 
thurrawonga  is  erected  there,  may  be  only  a  short  distance  away, 
or  it  may  be  several  miles  from  the  original  main  encampment, 
according  to  the  exigencies  of  the  case  as  regards  food  and  water, 
or  general  convenience.  As  soon  as  possible  after  the  novices 
have  been  taken  away  by  the  head  men  from  the  large  ring 
known  as  the  "  boora,"  in  the  manner  described  farther  on  in  this 

*  Journ.  Anthrop.  Inst,  xxv.,  330. 
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paper,  the  women,  assisted  by  the  men  who  remain  with  them, 
start  away  to  the  locality  which  has  been  agreed  upon. 

On  the  present  occasion,  the  site  chosen  for  the  new  camp  was 
on  the  right  bank  of  Warril  Creek,  about  ten  or  eleven  miles  in  a 
south-westerly  direction  from  the  main  Bora  encampment,  and 
about  seven  or  eight  miles  south-south-easterly  from  the  camp  of 
the  kooringal  on  Gurardera  Lagoon,  already  refeiTed  to. 

On  arriving  at  the  new  site,  e^ch  tribe  selected  their  quarters 
on  the  side  nearest  their  own  country,  the  camp  of  the  local 
Tallwood  tribe  being  the  initial  point.  The  people  obtained 
water  from  a  dam  in  Warril  Creek,  about  a  hundred  yards  above 
the  camp.  Every  night,  by  the  camp  fires,  the  mothers  of  the 
boys  sang  bobbarubwar  songs,  and  the  relatives  and  other  women 
danced. 

Down  the  same  side  of  Warril  Creek,  496  yards  from  the  camp, 
and  about  two  chains  from  the  right  bank  of  the  creek,  the 
thurrawonga  was  erected.  Forked  saplings  were  inserted  in  the 
ground,  and  rails  consisting  of  long  poles  extended  fromvone  fork 
to  another,  and  boughs  were  then  piled  up  against  the  rails,  to 
form  a  dense  fence.  The  shape  of  this  partial  enclosure  resembled 
that  of  a  horse-shoe  or  segment  of  a  circle,  being .  twenty-seven 
yards  across  the  open  end — the  distance  from  there  to  the  back 
of  the  fence  being  sixteen  yards.  The  height  of  the  fence  was 
about  four  feet,  and  the  convex  end  faced  in  the  direction  from 
which  the  novices  were  expected  to  approach — the  open  end  being 
towards  the  new  camp  erected  by  the  women. 

Taking  away  the  Boys, — As  soon  as  convenient  after  the 
arrival  of  the  last  mob  of  natives  who  are  expected  to  join  in  the 
proceedings,  the  head  men  discuss  among  themselves  as  to  the  date 
on  which  the  assemblage  shall  be  broken  up,  and  the  initiation 
ceremonies  commenced.  There  are  several  matters  which  have  to 
be  arranged  among  all  the  head  men  present  before  this  date  can 
be  definitely  settled,  therefore  these  important  deliberations, 
which  may  occupy  two  or  three  days,  or  may  perhaps  be  disposed 
of  in  one,  are  conducted  at  the  GoomeCy  where  there  will  be  no 
chance  of  interruption.  All  the  people  proceed  to  the  large  ring 
in  the  afternoon,  and  go  through  the  ordinary  daily  performances,* 

*  Joum.  Anthrop.  Inst.,  xxv.,  326. 
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after  which  the  women  and  novices  return  to  the  camp  as  usual, 
and  the  men  proceed  to  the  goomee. 

One  of  the  most  important  matters  to  be  disposed  of  is  the 
selection  of  a  suitable  and  convenient  place  for  the  establishment 
of  the  new  camp,  which  may  be  called  the  Thurrawonga,  after 
the  tribes  remove  from  the  Bora  ground.  One  or  more  of  the 
head  men  of  each  tribe  stand  out  in  their  turn  and  harangue  the 
rest  of  the  men  on  the  subject,  giving  their  opinions  as  to  the 
situation  which  would  be  the  fairest  for  all.  As  soon  as  the 
locality  is  decided  upon,  one  of  the  men  who  advocate  that  place 
advances  to  the  fire  which  is  burning  on  the  goomee,  and  lifts  a 
firestick,  which  he  throws  in  the  direction  in  which  the  new  camp 
is  to  be  erected,  at  the  same  time  calling  out  the  name  of  the 
locality,  which  is  then  repeated  by  all  present,  and  that  matter  is 
finally  disposed  of.*  ' 

The  hunting  grounds  into  which  the  novices  will  be  taken 
during  the  principal  ceremonies  of  their  initiation  have  also  to  be 
selected.  As  this  point  is  so  intimately  connected  with  the 
situation  of  the  new  camp,  the  two  subjects  are  frequently  argued 
and  decided  at  the  same  time. 

Another  very  important  matter  which  engages  the  attention  of 
the  old  men  is  the  selection  of  the  Kooringal^  the  chosen  band  of 
athletes,  who  have  the  custody  of  the  guardians  and  novices 
whilst  the  latter  are  going  through  the  secret  ceremonies  in  the 
bush.  The  old  men  choose  the  Kooringal  from  amongst  all  the 
tribes,  each  man  selected  being  asked  if  he  is  willing  to  go ; 
single  men  are  generally  asked,  but  it  is  not  uncommon  for 
married  men  to  be  chosen. 

All  these  arrangements  having  been  made,  and  the  date  fixed 
for  the  commencement  of  the  ceremonies,  some  of  the  young  men 
strip  bark,  and  shape  it  into  pieces  about  two  feet  and  a  half  in 
length,!  and  about  four  inches  wide  at  the  broadest  end,  and  two 
inches  at  the  other,  called  Mungawan,  which  they  place  on  the 
ground  near  the  goomee^  with  logs  of  wood  laid  upon  them  to  keep 


•  The  Kamilaroi  tribes  on  the  Lower  Moonie  River  decide  the  position  of  the  Thurra- 
wonga Camp  in  a  different  manner,  and  Mrith  greater  formalities.  Joum.  Anthrop. 
Inst.,  XXV.,  827-8. 

t  Pieces  of  bark  similar  to  these  were  used  for  the  same  purpose  at  the  "  Burbung  of 
the  Wiradthuri  Tribes."    Joum.  Anthrop.  Inst.,  xxv.,  908,  plate  xxvi.,  fig.  40. 
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them  flat,  ready  for  use.  All  the  naen  then,  returiiiyo  the  large 
ring  and  dance  round  within  it^  calHng  out  the  names  of'  places 
in  their  country,  each  name  being  received  with  shouts,  after 
which  they  start  for  the  camp  in  single  tile,  each  class  of'  men 
keeping  by  themselves,  and  shouting  as  they  go.  On  nearing  the 
camp,  the  novices  and  women  join  them,  going  into  their  proper 
class  positions,  and  all  of  them  dance  round  on  the  cleared  space 
near  the  camp,  the  men  of  each  tribe  again  calling  out  the  names 
of  ia,  few  principal  places  in  their  country.  The  women  dance 
outside  the  men,  having  green  bushes  in  their  hands,  from  which 
they  pluck  handf uls  of  leaves  aind  cast  them  at  the  men  as  they 
dance  past.  One  or  more  of  the  young  men,  before  leaving  the 
fire  at  the  goomee^  smear  their  bodies  with  ashes,  and  the  other 
men  tell  the  women  that  the  Evil  Spirit  rolled  those  £eUows  in 
the  ashes  because  they  did  not  play  right. 

On  the  day  preceding  that  on  which  the  assemblage  breaks  up, 
soon  after  the  return  of  the  men  to  the  camp  in  this  way,  two  or 
three  of  them  pretend  to  quarrel  about  something,'^  uttering  loud 
recriminations  in  order  to  attract  attention,  and  stand  out  with 
boomerangs  and  other  weapons  in  their  hands.  Some  of  the  men 
and  women  run  from  all  parts  of  the  camp  to  see  what  the  dispq^te 
is  about  with  the  intention  of  preventing  quarreling  at  the  Bora 
meeting.  This  is  a  well-known  signal  to  such  of  the  women  who 
have  attended  similar  gatherings  that  the  boys  will  be  taken 
away  the  next  morning.  The  dispute  suddenly  ceases  and.  the 
men  run  through  the  camp  repeating  Pir-r !  pir-r!  and  the  women 
call  out  Yah-ow  !  in  response.  These  shouts  are  kept  up  for  a 
short  time,  until  the  whole  camp  becomes  aware  of  the  ord^  to 
break-up.  The  women  raise  a  lamentation,  because  they  are 
sorry  that  the  corroborees  and  daily  performances  are  all  over. 

Then  everybody  commences  to  pack  up,  and  shortly  before 
sunset  they  all  start  for  the  large  ring,  carrying  sufficient  water 
to  last  them  for  the  night  and  next  morning,  because  the  ring  is 
generally  some  distance  from  the  creek,  river,  or  water-hole  where 
the  camp  is  situated.  They  camp  near  the  ring  for  the  night, 
each  tribe  locating  themselves  in  the  direction  of  their  country, 
and  the  mothers  of  the  novices  sing  bobbarubwar,  and  beat  their 


*  Journ.  Anthrop.  Inst.,  xxv.,  327. 
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rugs  at  their  camp  fires.  The  men  go  on  to  the  goomee,  and 
select  the  young  fellows  who  are  to  use  the  mungawans  next 
morning,  and  then  return  to  the  large  ring.  At  night  the  men 
dance  a  corrohoree  as  usual,  after  which  the  boys  lie  down  to  rest. 
During  the  evening  a  buUroarer  is  sounded  at  intervals  in  the 
direction  of  the  goomee.  Great  sexual  license*  is  permitted 
between  the  men  and  women,  whether  married  or  single,  on  this 
occasion,  but  this  liberty  is  restricted  to  those  parties  who  would 
be  permitted  to  marry  each  other  in  conformity  with  the  class 
laws  of  the  tribe.  This  license  is  not  extended  to  the  novices. 
Some  time  before  daylight  a  number  of  the  men  leave  the  camp, 
unknown  to  the  women,  and  go  and  remain  at  Baiamai's  fire  till 
the  morning.  These  are  the  men  who  have  been  chosen  for  the 
kooringal,  and  it  is  generally  some  of  them  who  are  selected  to 
use  the  mungawans  in  the  large  ring. 

At  daylight,  or  shortly  before  it,  next  morning  the  sound  of 
the  buUroarer  is  heard  from  the  direction  of  the  sacred  ground, 
upon  which  the  women  commence  to  sing  bobbarubwar^  and  the 
men  at  the  ring  raise  the  customary  shout.  Some  of  the  men 
now  commence  to  cut  forks  and  bushes  with  which  they  put  up  a 
bough  screen  round  outside  the  ring,  about  two  feet  from  it,  on 
the  side  opposite  the  track.  This  is  done  by  inserting  forked 
sticks  in  the  ground,  and  laying  rails  from  one  to  the  other ; 
against  the  rails  bushes  are  laid,  one  end  of  the  bushes  resting  on 
the  ground,  the  other  on  the  rails,  and  forming  a  thick  screen  or 
fence.  The  painting  of  the  novices  is  going  on  at  the  same  time 
at  any  convenient  place  about  the  camp.  Each  tribe  paint  their 
own  boys.  Say,  for  example,  one  of  the  novices  belongs  to  the 
class  Kubbi ;  a  guardian  is  chosen  for  him  from  among  the  young 
men  of  the  class  Ippai  This  man  and  his  sister  Ippatha  then 
paint  the  boy  Kubbi.  He  is  first  painted  red  all  over  with  raddle 
and  grease,  and  then  a  few  white  stripes  are  added  about  the 
face  and  chest,  according  to  the  pattern  common  to  his  tribe. 
He  is  also  decorated  with  bird's  feathers  in  his  hair.  A  Kumbo 
and  his  sister  Butha  paint  a  Murri  boy ;  a  Kubbi  and  Kubbitha 
paint  an  Ippai ;  and  a  Murri  and  his  sister  Matha  paint  a 
Kumbo  novice.     As  soon  as  all  the  boys  are  painted,  they  are 

*  Journ.  Anthrop.  Inst.,  xxv.,  328. 
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taken  and  placed  sitting  on  the  bank  with  their  feet  outside — the 
group  of  boys  of  each  tribe  sitting  on  that  side  of  the  bank  which 
is  nearest  their  own  country,  their  heads  being  covered  with  rugs. 
The  mothers  of  the  boys  are  now  taken  and  placed  lying  down  on 
the  ground  on  the  other  side  of  the  bough  screen — each  mother 
being  opposite  to  her  son,  with  her  head  towards  him.  The  other 
women  and  the  children  are  a  little  farther  back.  Each  woman 
lies  on  her  side  with  her  head  resting  on  her  hand  and  elbow,  and 
her  eyes  looking  towards  the  ground.  When  the  women  and 
children  are  all  placed  lying  down,  they  are  covered  over  with 
rugs  and  bushes,  and  a  few  men  appointed  to  watch  them.* 

During  the  time  that  these  preparations  have  been  going  on  at 
the  large  ring,  the  kooringal  have  also  been  at  work  at  the 
goomee.  They  have  been  painting  the  whole  of  their  bodies  with 
powdered  charcoal  or  burnt  grass  mixed  with  grease,  which  gives 
them  an  intense  black  colour.  The  binnialowee  are  likewise  pre- 
paring for  their  share  of  the  work  by  disguising  their  faces  and 
bodies  with  strips  of  bark.  The  warrengahlee  are  pulled  up  out 
of  the  goonaba  and  burnt. 

As  soon  as  these  arrangements  have  been  completed  at  the 
goomee  and  at  the  camp,  the  men  at  the  latter  form  a  circle  out- 
side of  the  ring,  and  each  man  beats  together  two  nullas,  a  boom- 
erang and  a  nulla,  a  throwing  stick  and  a  spear,  a  nulla  and  a 
hielaman,  or  any  other  two  weapons  he  may  happen  to  have  at 
hand.  The  distant  sound  of  the  bull  roarer,  the  voice  of  Dhurra- 
moolun  is  then  heard,  and  one  of  the  old  men  sings  out :  "  Here 
he  comes ;"  others  shout  out  Yooah  yananga  ("  go  away  ")  as  if 
addressing  Dhurramoolun,  and  the  fathers  of  the  boys  pretend  to 
be  in  great  grief.  The  women  and  children  begin  to  cry.  A 
number  of  men  from  the  goomee  now  quickly  approach  along  the 
track  and  enter  the  ring  through  the  opening  in  its  wall,  and  run 
round  in  single  file  just  outside  the  bank,  all  the  time  beating  the 
ground  with  pieces  of  bark,  mungaivan,  before  described.  Some 
of  the  men  have  two  such  pieces  of  bark — one  in  each  hand — 
others  have  only  one  larger  piece  which  they  use  in  both  hands. 
While  these  men  are  running  round  and  beating  the  ground,  but 
not  shouting,  the  other  men  who  are  standing  outside  are  beating 

*  Journ.  Anthrop.  Inst.,  xxv.,  329. 
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their  weapons  together  and  yelling  hideously  to  make  the  women 
believe  they  are  endeavouring  to  scare  Dhurramoolun  away. 
After  the  men  have  gone  once  round  within  the  ring,  beating  the 
ground  at  every  jump,  they  run  away  noiselessly  along  the  track 
to  the  goomee  and  bum  the  pieces  of  bark  in  the  fire  there.  Two 
men,  one  on  each  side  of  the  circle,  are  sounding  the  bullroarers 
all  this  time.  The  guardians  then  advance  and  each  one  catches 
hold  of  his  novice  by  the  arm  above  the  elbow,  and  bids  him 
stand  up,  with  his  face  bent  towards  the  ground  and  his  arms 
close  to  his  side.  The  rug  is  now  thrown  off,  and  the  boy  is 
marched  away  by  his  guardian  along  the  track.  During  all  this 
time  the  men  around  the  ring  continue  to  shout  and  beat  their 
weapons  together  to  prevent  the  gins  hearing  the  boys  going 
away.  These  men  then  enter  the  circle  and  run  round  beating 
their  nuUas  together,  and  at  the  same  time  obliterating  with 
their  feet,  any  impression  which  may  have  been  left  on  the  ground 
by  the  mungawans,  so  that  the  women  may  not  see  them  when 
they  get  up.  It  frequently  happens  that  small  fragments  of  the 
bark  used  in  beating  the  ground  break  off  and  remain  in  the 
ring.  Some  of  the  young  men  standing  around  carefully  watch 
for  these  fragments,  and  carry  them  away  immediately  and  put 
them  on  the  fire.  As  soon  as  the  mungawan  men  have  gone 
away,  some  of  the  men  standing  round  pick  up  firesticks  from 
the  camp  fire  and  throw  them  into  the  ring,  scattering  the  embers 
about.*  Perhaps  a  few  large  stones  are  placed  in  the  circle,  dilly 
bags  and  other  things  belonging  to  the  women  are  hung  upon 
trees  or  scattered  about.  The  men  take  up  one  or  two  of  the 
little  children  who  cannot  talk  yet,  and  put  a  few  marks  of  paint 
on  their  faces  or  bodies.  The  women  are  told  that  the  Evil  Spirit 
indulged  in  these  playful  freaks  when  he  came  for  the  boys. 

As  soon  as  the  guardians  and  novices  are  out  of  sight,  the  rugs 
and  bushes  are  removed  off  the  women  and  children,  and  they  are 
allowed  to  rise.  On  looking  round,  half  stupified  by  supernatural 
terror  and  the  unexampled  din  caused  by  the  men,  seeing  the  fire 
scattered  about  and  their  boys  gone,  they  give  vent  to  bitter 
lamentations  for  a  few  minutes.    The  fathers  and  relations  of  the 


«  The  same  thing  is  done  at  The  Burbung  of  the  Wiradthuri  Tribes.    Journ.  Anthrop. 
Inst.,  XXV.,  306  and  329. 
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novices,  and,  perhaps,  other  men  not  connected  with  the  cere- 
monies, now  pack  up  their  things  and  start  away  after  the  boys, 
who  have  perhaps  by  this  time  gone  about  half-an-hour.  The 
women,  and  such  of  the  men  who  remain  to  assist  them,  now  pack 
up  and  proceed  to  the  place  decided  upon  for  the  erection  of  the 
Thurrawonga  camp,  described  in  previous  pages. 

Ceremonies  in  the  Bush, — In  the  meantime  the  guardians, 
bumboon^  have  taken  the  novices,  who  are  now  called  wundha- 
murrin,  skwa.y  along  the  track,  the  boys  heads  being  bowed  upon 
their  breasts,  and  are  followed  by  the  men  with  the  bullroarers. 
On  reaching  a  clear  space  near  the  commencement  of  the  yamun- 
yamun,  all  the  boys  are  made  to  lie  flat  on  the  ground,  face  down- 
wards, with  their  arms  close  by  their  sides,  and  their  feet  towards 
the  circle  they  have  just  left.  If  the  ground  is  damp,  opossum 
rugs  are  spread  out  for  the  boys  to  lie  upon.  While  the  boys  are 
lying  here,  the  men  who  used  the  mungawans  have  had  time'  to 
put  on  disguises  in  the  shape  of  strips  of  bark  tied  across  their 
bodies  like  shoulder  belts,  as  well  as  around  their  arms  and  legs, 
and  also  across  their  faces.  Being  disguised  in  this  grotesque 
manner  they  come  up  quietly  and  stand  two  or  three  yards  from 
the  feet  of  the  boys  ;  the  guardians  are  standing  by  the  boys' 
heads  all  the  time,  and  clap  their  hands  on  their  thighs  to  preveut 
the  boys  hearing  the  men  approaching.  The  novices  are  then 
helped  to  rise,  and  on  getting  to  their  feet  they  are  told  to  turn 
round  and  look  at  the  grotesque  figures  before  them.  These  men, 
called  binnialowee^'*'  now  step  up  quite  close  to  the  boys  and  com- 
mence to  dance  and  wave  their  };rms  (Irrumburrunga),  and 
shouting  birr-r-r  1  The  boys  now  turn  their  backs  upon  the 
binnialowee,  who  go  away  to  the  goomee  leaving  the  boys 
standing  where  they  were.  Two  or  three  men  are  now  seen 
approaching  from  a  direction  about  at  right  angles  to  the  path 
connecting  the  circles.  Each  of  these  men  carries  in  his  left  hand 
a  smoking  stick,  and  in  his  right  a  boomerang,  and  are  shouting 
Ah-h-h-ow  !  and  other  sounds.  On  coming  within  say  thirty  or 
fort^  yards  they  rush  towards  the  boys  and  throw,  each,  a  boome- 
rang over  their  heads.  They  do  not  come  up  to  get  the  boome- 
rangs again,  but  immediately  go  away  in  the  direction  from  which 

*  Jouru.  Anthrop.  Inst.,  xxv.,  331. 
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they  came.  These  are  the  men,  buddenbelar^  who  go  to  fetch  the 
beegay,  and  are  the  same  who  subsequently  appear  in  the  ring  of 
firt^  {Dhurramoolung(nvee\  details  of  which  will  be  given  later  on. 
The  guardians  now  conduct  the  boys  along  the  track  as  far  as  the 
goomee,  showing  them  the  yammunyamun  from  the  commence- 
ment to  that  point.  On  reaching  the  goomee  the  boys  are  made 
to  turn  their  backs  to  the  fire,  and  their  eyes  are  cast  on  the 
ground  at  their  feet.  One  of  the  guardians  then  pretends  to  see 
something  in  the  air  in  the  direction  of  the  sun,  and  says  to  the 
novices,  "  Look  up  at  that  bird,  you  can  just  distinguish  it  in  the 
distance."  The  boys  all  turn  their  eyes  in  the  direction  indicated 
endeavouring  to  see  the  object,  until  they  are  told  to  look  down 
at  some  men  on  the  other  side  of  the  goomee  fire.  These  men, 
millunga,'^  are  crouching  down  with  their  buttocks  resting  on  their 
heels,  and  their  elbows  on  their  knees ;  they  are  pulling  down 
their  lower  eyelids  with  their  hands,  and  staring  at  the  boys. 
The  guardians  say,  "  Those  are  Dhurramoolun's  men ;  they  will 
come  and  burn  you  on  a  fire  like  that."  The  sun  having  momen- 
tarily impaired  the  vision  of  the  boys,  when  looking  towards  the 
sky,  they  cannot  see  very  clearly,  which  causes  the  millunga  to 
appear  all  the  more  unearthly  and  demoniacal.  Having  looked 
at  these  men  for  a  minute  or  two,  the  boys  are  taken  about  a 
quarter  of  a  mile  farther  on  than  the  Goonaba,  and  placed  sitting 
on  the  ground  with  their  eyes  cast  down.  This  delay  is  made  for 
the  purpose  of  allowing  the  kooringal  to  go  ahead  and  get  ready 
for  the  next  performance,  which  consists  of  each  man  cutting  a 
leafy  bough,  and  then  all  crouching  down  close  together  in  rank 
and  file  fashion ;  each  man  holds  his  bough  in  such  a  manner 
that  none  of  the  men  are  seen,  nothing  but  a  heap  of  bushes  being 
visible.  The  novices  are  then  brought  on  with  their  heads  down, 
and  placed  standing  in  a  row  in  front  of  the  bushes,  which  the  men 
keep  shaking  as  if  blown  about  by  a  gale,  but  no  other  sound 
is  heard.  The  two  head  men  who  accompany  the  novices  and 
their  guardians  then  stand  one  on  each  side  of  the  heap  of  bushes 
and  one  says  to  the  other,  " Can  you  tell  me  what  this  is?"  The 
other  man  will  answer,  "  You  are  older  than  I  am ;  you  ought  to 
be  able  to  tell  us  what  it  is."     Perhaps  a  few  ridiculous  guesses 
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are  made.  The  first  man  then  hits  the  ground  with  his  nulla 
nulla,  and  calls  out  "  Dhurraboolbool."*  The  kooringal  then 
throw  down  the  bushes  and  spring  to  their  feet  shouting  and 
jumping,  and  swinging  their  arms  up  and  down  in  front  of  the 
boys. 

The  boys  are  then  told  to  hold  their  heads  down,  and  are 
taken  away  to  the  place  appointed  for  them  to  camp  that  night. 
Here  the  guardians  make  a  yard  of  boughs,  in  which  they  place 
the  boys.  This  yard  consists  of  a  partial  enclosure  resembling  a 
semi-circle  or  a  horse- shoe  in  shape,  the  width  across  the  open 
and  being  about  fifty  feet,  and  the  depth  from  there  to  the  back 
wall  about  thirty-iive  feet,  but  varying  in  size  according  to  the 
number  of  novices  and  guardians  to  be  accommodated.  Fires  are 
lit  at  the  entrance  to  afford  warmth  to  the  occupants  when  in  it 
The  fence  or  wall  is  about  four  feet  high,  and  is  composed  of 
forked  sticks  driven  into  the  ground,  with  small  saplings  reaching 
from  one  fork  to  the  other,  and  the  open  space  between  them 
tilled  up  with  boughs  so  as  to  form  a  dense  fence  which  would 
serve  the  twofold  purpose  of  preventing  the  boys  from  seeing 
what  is  done  at  the  men's  camp,  and  also  to  protect  the  boys  and 
their  guardians  from  cold  winds.  About  iifty  yards  from  the 
convex  end  of  this  enclosure  is  the  camp  of  the  guardians,  and 
about  an  equal  distance  farther  still  the  kooringal  make  their 
camp.  Such  a  camp  would  always  be  near  a  water-hole,  or  close 
to  the  bank  of  a  creek  or  river.  About  an  hour  before  sundown 
a  small  space  is  cleared  on  the  ground  between  the  camp  of  the 
guardians  and  that  of  the  kooringal.  The  novices  are  brought 
out  of  their  yard,  and  placed  standing  in  a  row  on  the  side  of 
this  cleared  space.  The  kooringal  now  emerge  from  one  side, 
and  go  along  on  their  hands  and  feet  one  after  the  other  in  close 
succession,  imitating  the  shape  and  action  of  grasshoppers  as 
nearly  as  they  can.  When  all  the  men  have  passed  by  to  the 
other  side,  they  turn  and  pass  along  again  in  front  of  the  boys  in 
the  same  manner.  The  two  old  men  then  interrogate  each  other 
as  to  what  animal  is  meant,  and  one  of  them  hits  the  ground  with 
his  nulla  nulla  and  shouts  '*  Grasshopper  "  (Boonboon)  whereupon 
the  men  all  get  to  their  feet  and  jump  and  shout  and  wave  their 

*  Journ.  Anthrop.  Inst.,  xxv.,  331. 
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arms  as  before  described.  The  novices  are  then  taken  back  to 
their  own  yard,  and  a  few  of  the  guardians  left  with  them. 
About  sundown  preparations  are  made  for  the  evening  meal. 
During  the  day  some  game  has  been  caught,  which  is  roasted  by 
the  guardians  at  their  own  camp,  and  a  fair  share  of  the  best 
parts  of  the  meat,  from  which  all  the  bones  and  sinews  have  been 
removed,  is  taken  to  the  boys  at  the  yard.  Some  of  the  old  men 
go  round  at  "  feeding  time "  to  see  that  the  food  given  to  the 
novices  is  prepared  in  accordance  with  tribal  custom.  The  object 
of  keeping  and  feeding  the  boys  in  a  yard  away  from  the  men 
appears  to  be  to  prevent  the  former  hearing  any  of  the  discus- 
sions which  take  place  among  the  kooringal  and  guardians  as  to 
the  programme  of  performance  for  each  day,  or  any  other  matters 
which  it  is  thought  proper  to  keep  secret  from  the  boys.  At  bed- 
time every  night  the  murrawan  is  sounded,  and  the  boys  are 
brought  out  of  this  yard  and  sleep  with  the  guardians  at  the 
camp  of  the  latter.  The  boys  are  not  allowed  to  speak,  and  can- 
not go  anywhere  without  making  signs  to  their  guardians,  who 
must  go  with  them. 

After  supper  the  guardians  bring  the  boys  to  the  men's  camp, 
and  place  them  lying  down  with  rugs  thrown  over  them.  The 
men  then  raise  a  peculiar  shout  at  intervals,  which  is  continued 
for  an  hour  or  two.  This  shouting,  which  is  called  Bungaroo*  is 
kept  up  for  the  purpose  of  inviting  and  guiding  to  this  camp  in 
the  bush,  any  strange  men  who  may  have  arrived  at  the  main 
<;amp  that  day.  Supposing  that  a  contingent  having  a  few 
novices  to  be  initiated  were  a  day  too  late,  and,  on  their  arriva), 
had  found  that  the  camp  had  broken  up  that  morning,  and  that 
the  old  men  had  taken  the  novices  away  into  the  bush.  The 
women  and  children  of  this  contingent  would  go  to  the  new  camp 
and  join  the  other  tribes,  but  some  of  the  men  would  take  the 
novices  and  start  out  after  the  others.  They  would  not  come  up 
to  the  camp,  but  would  stop  for  the  night  somewhere  out  of  sight, 
perhaps  a  mile  away,  at  some  place  where  there  was  water,  and 
on  hearing  the  bungaroo  shout  they  would  reply  to  it.  Early 
next  morning  a  few  of  them  would  approach  the  camp,  carrying 
in  one  hand  a  smoky  stick,  and  in  the  other  a  boomerang,  and 
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uttering  a  series  of  short  shouts.  The  kooringal,  guardians  and 
novices  at  the  camp  would  then  stand  in  a  row;,  and.  the  new 
comers  would  rush  up  near  them  and  then  retire  and  go  away  to 
their  comrades.  In  a  short  time  they  would  return  bringing  with 
them  their  novices,  who  are  brought  to  the  yard  and  put  amongst 
the  novices  belonging  to  the  kooringal,  who  have  in  the  meantime 
been  taken  back  from  the  men's  camp,  and  know  nothing  of  the 
other  novices  until  the  latter  are  placed  amongst  them.  The 
guardians  of  the  new  boys  are  with  them  and  join  the  other 
guardians,  and  the  men  who  accompany  them  attach  themselves 
to  the  kooringal. 

After  breakfast  the  men  and  boys  start  out  hunting  for  the 
day.  The  novices  are  taken  out  of  the  yard,  and  w€dk  beside 
their  guardians  with  their  eyes  cast  upon  the  ground  in  front  of 
them,  and  their  hands  down  elose  by  their  sides.  After  they 
have  got  out  of  sight  of  the  camp,  they  come  up  to  the  kooringal, 
who  have  started  before  them  and  unknown  to  them.  The  boys 
are  placed  in  a  row  near  the  edge  of  a  thick  patch  of  scrub,  and 
when  all  is  ready  they  are  told  to  raise  their  heads  and  look. 
The  kooringal  come  out  of  the  scrub  one  after  the  other, 
imitating  the  appearance  of  flying  foxes  (gahmon)^  The  old  men 
make  the  usual  enquiries  of  each  other  as  to  what  animal  is 
intended,  and  then  one  of  them  hits  the  ground  wit^  his  nulla 
nulla  and  calls  out  "Gahmon."  The  boys  backs  are  now  turned 
towards  the  kooringal  for  a  short  time,  when  they  are  again  told 
to  turn  round  and  look.  They  now  see  all  the  kooringal  lying 
on  top  of  each  other  in  a  heap  called  Boballai,*  which  1  will 
endeavour  to  describe.  Supposing  there  are  twenty  men  in  the 
kooringal,  first  about  nine  or  ten  of  them  would  get  down  on  the 
ground  on  their  knees  and  elbows,  as  close  together  as  they  could 
lie  ;  then  about  half-a-dozen  more  would  lie  on  top  of  these,  and 
the  remainder  on  top  of  the  second  lot.  A  groaning  noise  is  kept 
up  by  all  the  men  during  the  time  they  are  in  the  heap.  Most 
of  the  positions  assumed  are  very  obscene,  and  some  of  them  dis- 
gusting,  but  judging  from  the  frequency  with  which  this  part  is 
enacted,  one  would  think  that  it  must  be  of  more  than  ordinary 
importance.    It  is  perhaps  intended  as  a  moral  lesson  to  the  boys 
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to  deter  them  from  tlnnataral  offences  and  masturbation  ;  or  it 
may  be  that  its  obscenity  adds  to  its  fascination  for  the  savage 
mind.  After  the  usual  enquiries  as  to  what  this  is,  one  of  the 
old  men  hits  the  ground  and  calls  out,  "Boballai  babiabbi/' 
The  men  then  get  up  and  jump  and  swing  their  arms.  The  boys 
backs  are  now  turned,  and  accompanied  by  their  guardians  they 
walk  away  with  their  eyes  on  the  ground  for  a  short  distance, 
where  they  are  brought  to  a  stand.  The  guardians  then  clap 
their  hands  and  tell  the  boys  to  run  for  about  twenty  yards,* 
and  stand  again.  The  guardians  now  give  each  boy  three  or  four 
nulla  nullas,  and  they  are  allowed  to  raise  their  heads,  and  can 
look  in  any  direction  except  behind  them.  Men  and  Ijoys  then 
go  on  looking  for  game,  the  boys  being  allowed  to  join  in  the 
sport,  but  if  they  chase  a  wallaby  or  any  other  animal,  and  it 
runs  into  the  rear,  they  cannot  follow  it,  even  if  wounded,  but 
must  let  it  escape.  About  mid-day,  perhaps,  they  come  to  a  water- 
hole  where  they  rest  and  have  dinner,  cooking  the  game  they 
have  caught  during  the  morning,  after  which  they  go  in  quest  of 
game  on  their  way  back  to  their  camp  of  the  previous  night.  At 
some  suitable  place,  the  boys  will  be  placed  standing  in  a  row 
with  their  heads  down,  and  in  a  little  while  will  be  ordered  to 
look  up,  when  they  see  the  kooringal  jumping  past  in  single  file, 
imitating  kangaroos,  t  Each  man  has  a  tail  made  of  grass  and 
reeds,  or  it  may  be  of  small  bushes,  tied  up  in  a  roll  and  stuck 
under  the  hinder  part  of  his  girdle,  so  as  to  represent  the  tail  of 
the  kangaroo.  I  They  also  have  their  hair  tied  into  two  bunches, 
to  represent  the  kangaroo's  ears.  When  the  kooringal  have  all 
jumped  past  once,  or  it  may  be  several  times,  the  two  head  men 
ask  each  other  what  this  performance  means,  and  then  one  of 
them  hits  the  ground  as  usual  and  calls  out,  "  Bundar"  (kangaroo). 
The  boys  are  ordered  to  turn  their  backs  with  their  heads  down 
for  a  few  minutes,  and  when  they  look  again  they  see  the  koor- 
ingal lying  on  top  of  each  other  in  a  heap,  boballai  babiabbi. 


•  This  ceremony  of  giving  the  boys  a  short  run  al^rays  precedes  their  liberation  for  the 
purpose  of  joining  in  the  work  of  hunting. 

t  ^ourb.  Antfarop.  Inst.,  xxir.,  42S. 

%  Ia0at.-OoL  Collins,  in  his  "Acoount  of  the  English  Colony  in  New  South  Wales," 
published  in  1798,  vol.  i.,  p.  671,  plate  iii,  describes  a  similar  performance  which  took 
place  at  the  Bora  witnessed  by  him  In  1795,  at  the  head  of  Farm  Cove,  Sydney. 
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Having  given  their  attention  to  this  for  the  necessary  time,  the 
old  men  interrogate  each  other  and  hit  the  ground,  calling  out  the 
name  of  the  performance,  as  described  previously.  The  men  then 
get  up  and  jump  and  swing  their  arms  as  usual.  The  boys  are 
again  ordered  to  look  down  and  are  marched  away.  After  going 
a  short  distance  they  are  halted,  then  ordered  to  run  about 
twenty  yards,  when  they  are  stopped  again,  and  given  three  or 
four  nulla  nullas  each.  They  are  now  at  liberty  to  join  in  the 
hunting  occupations  of  the  guardians,  but  must  not  look  behind 
them.  Chasing  padamelons,  looking  for  snakes,  etc.,  climbing 
trees  for  wild  bees'  jiests,  are  now  indulged  in  all  the  way  back  to 
the  camp,  which  is  reached  a  short  time  before  sunset.  On 
getting  within  sight  of  the  camp  the  boys  are  ordered  to  hold 
their  heads  down,  looking  at  the  ground  straight  in  front  of  their 
feet  only,  and  are  conducted  in  this  way  into  the  yard,  where 
they  are  left  in  the  care  of  a  few  of  their  guardians,  while  the 
others  go  to  the  camp  and  prepare  their  evening  repast,  which  is 
brought  by-and-bye  to  the  yard.  Even  in  the  yard  they  must 
not  look  towards  the  camp  of  the  men.  After  the  kooringal  and 
guardians  have  also  had  their  supper  and  a  rest,  at  their  own  camp, 
two  or  three  small  fires  are  lit,  near  the  cleared  space  previously 
mentioned,  for  the  purpose  of  giving  light  for  the  performance 
about  to  take  place.  The  guardians  now  bring  the  novices  from 
the  yard,  and  place  them  standing  in  a  row  close  by  this  space. 
The  kooringal  then  appear  with  boomerangs,  nullas,  etc.,  stuck 
in  their  belts  aiid  in  strings  tied  round  their  legs  and  round  their 
shoulders  for  the  purpose  of  holding  these  weapons.  Some  of 
them  pretend  to  be  lame,  others  are  each  carrying  a  man  on 
their  back ;  they  catch  hold  of  his  legs  and  his  head  hangs  down 
their  back.  All  the  men  are  following  in  a  line  stamping  their 
feet,  and  each  man  has  hold  of  the  one  in  front  of  him.  The 
rear  consists  of  a  man  dressed  to  represent  a  woman,  who  carries 
a  yam-stick  and  has  a  blackfellow  alongside.  The  other  men 
pretend  to  want  to  take  the  woman  from  him,  and  indulge  in 
obscene  gestures.  Having  asked  the  customary  questions  of 
each  other,  one  of  the  old  men  hits  the  ground  and  shouts: 
*^  Goolangarra."  The  novices  now  turn  their  backs,  and  on 
looking  round  again  the  men  are  all  in  a  heap,  boballai^  and 
the  usual  formula  is  gone  through  by  the  old  men.     The  boys 
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are  now  taken  away  to  their  yard,  where  they  remain  with  a 
few  of  their  guardians  till  bed-time.  The  procedure  for  to-morrow 
is  now  discussed  by  the  head  men,thekooringaland  the  guardians. 
When  this  matter  has  been  disposed  of,  the  boys  are  brought  back, 
and  put  in  the  place  appointed  for  them  to  sleep,  their  guardians 
being  with  them,  and  all  hands  retire  to  rest. 

The  next  morning  at  day-light  the  boys  are  taken  back  to  their 
yard,  where  food  is  subsequently  taken  to  them.  When  all  have 
breakfasted,  a  start  is  made  out  into  the  bush  for  the  purpose  of 
hunting.  It  may  be  that  it  has  been  decided  to  shift  their  camp 
to  a  fresh  place,  and  in  that  case  their  things  would  be  carried 
with  them.  The  boys  carry  nothing — their  things  being  carried 
by  their  guardians.  The  boys  walk  with  their  heads  down  and 
their  arms  close  by  their  sides,  and  when  out  of  sight  of  the  camp 
are  liberated  by  giving  them  a  short  run  and  handing  them  nulla 
nullas,  as  before  described,  and  hunting  or  fishing  is  carried 
on  all  day  as  usual.  During  either  the  fore  or  afternoon,  the 
pantomimic  performance  of  the  Curlew  (Graybai)  is  gone  through 
by  ranging  the  boys  in  a  row  with  their  heads  down,  their  nulla 
nullas  having  been  taken  from  them.  The  kooringal  then  run 
along  past  in  front  of  them,  imitating  the  action  and  whistling 
of  the  curlew.  The  old  men  hit  the  ground  and  the  men 
go  in  Boballai  in  the  usual  way.  On  getting  into  camp  that 
evening  an  hour  or  so  before  sundown,  the  play  is  Native  Bees 
(Oongomurra).  Around  the  butt  of  a  tree  a  number  of  bushes 
are  placed  with  their  ends  leaning  against  it.  The  kooringal  are 
standing  round  the  base  of  the  tree,  hidden  by  the  bushes  and  are 
humming  like  bees.  The  boys  are  brought  up  with  their  heads 
down,  and  are  ranged  in  a  row  and  told  to  look  up.  When  an 
old  man  hits  the  ground  with  his  nulla  nulla,  the  men  come  out 
on  all  fours  one  after  the  other  humming  and  imitating  the  walk 
of  bees.  The  boys  backs  being  now  turned,  the  men  go  into 
Boballai  as  usual.  If  it  is  a  fresh  camping  ground,  a  yard 
is  made  for  the  boys  and  the  camp  arranged  as  previously 
described.  After  supper  a  couple  of  small  iires  are  lighted 
beside  a  cleared  space,  between  the  camp  of  the  guardians  and 
that  of  the  kooringal,  and  the  boys  are  brought  out  of  their 
yard  and  placed  standing  on  one  side.  The  men  now  pass  along 
in  a  crouching  attitude,  jumping  and  shaking  their  arms ;   the 
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front  man  and  the  last  have  each  a  piece  of  string  one  end  c^ 
which  is  held  in  each  hand,  and  the  middle  of  the  string  is  held 
between  the  teeth.  This  string  is  drawn  itova  side  to  side, 
the  men  making  a  low  noise  with  their  mouth,  which  noise  is 
repeated  by  all  the  other  men  who  have  no  string.  As  soon  as 
all  the  actors  have  passed  by  into  the  darkness  on  the  other  side^ 
thej  return  repeating  the  performance.  This  is  done  several 
times  and  when  the  old  men  think  it  has  been  continuJed  long 
enough,  they  bring  it  to  an  end  by  hitting  the  ground  and 
naming  it  Warringun.'^  The  usual  course  of  turning  away  the 
boys'  heads  for  the  preparation  of  Boballai,  conclude  this  act, 
and  the  boys  are  taken  back  to  their  yard  till  bed-time,  and  are 
then  again  brought  to  the  men's  camp  for  the  night. 

Next  morning  the  usual  routine  is  gone  through,  and  a  start 
made  into  the  bush  in  search  of  food.  During  the  forenoon  the 
boys  are  brought  to  a  stand  at  one  end  of  a  heap  of  earth  or  sand, 
into  which  a  number  of  pieces  of  stout  grass  or  reeds  about  four 
or  five  inches  in  length  have  been  inserted  closely  together  like 
the  quills  on  a  porcupine.  The  old  men  make  the  usual  interro- 
gations as  to  what  it  is,  when  one  of  them  says  :  "  It  must  be  a 
porcupine  "  (Wiroyla)  and  inserts  the  end  of  his  nulla  nulla  under 
one  side  of  the  heap  as  if  to  turn  it  over.  A  man  who  was  con- 
cealed under  this  covering  now  rolls  over  on  his  back  with  his 
legs  i5ind  arms  gathered  up  in  the  same  way  as  a  porcupine  does 
when  it  is  turned  over.  The  men  and  boys  then  resume  their 
hunting.  On  reaching  the  camp  a  short  time  before  night^U 
the  pantomime  of  Wonga  Wonga  Pigeon  (Gkx>gan  Groogan)  is 
performed.  The  kooringal  paint  white  patches  on  their  bodies 
in  the  position  on  which  they  appear  on  the  bird,  and  then  walk 
past  imitating  the  note  of  this  kind  of  pigeon.  The  usual  form- 
alities ensue,  and  the  performance  ends  by  the  men  going  into 
Boballai.  That  night  after  supper  the  boys  are  brought  to  the 
clear  space  at  the  camp,  and  a  fire  lighted.  One  man  beats  two 
boomerangs  together.  The  others  then  dance  around  wiUi  sticks 
in  their  mouths  ;  these  sticks  are  merely  dry  pieces  of  wood,  and 
are  from  eighteen  inches  to  two  feet  six  inches  long,  about  the 

*  Journ.  Anthrop.  Inst.,  xxv.,  834. 
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thickness  of  a  whip-handle,  picked  up  around  the  camp.  After 
dancing  a  few  minutes  the  men  throw  the  sticks  out  of  their 
mouths  into  the  fire,  and  go  and  get  other  similar  sticks.  This 
is  repeated  for  some  time,  after  which  all  the  men  dance  round 
the  fire  for  a  little  while  without  anything  in  their  mouths.  The 
fire  having  now  burnt  down  to  cindera,  the  men  jump  upon  it 
with  their  naked  feet  and  scatter  the  embers  in  all  directions  and 
put  it  out.     This  dance  is  called  Boodell  Boodelljinga. 

Next  morning  a  start  is  made  as  usual,  and  when  a  short 
distance  from  the  camp,  the  Kangaroo-Rat  (Noolooboonya)  is 
represented.  The  boys  are  placed  as  usual  and  the  kooringal 
are  seen  gathering  bunches  of  grass,  which  they  carry  in  their 
arms  and  build  a  nest  like  the  kangaroo-rat,  only  much  larger. 
When  the  nest  is  completed,  the  men,  one  after  another,  go  and 
put  their  heads  in  it,  and  then  hop  past  the  boys,  imitating  the 
shape  and  action  of  the  animal.  The  men  then  go  into  Boballai, 
after  which  a  fresh  start  is  made.  The  boys  are  made  to  run 
several  yards,  and  nulla  nuUas  given  them  as  before  described, 
and  all  hands  go  on  hunting.  It  may  be  that  the  novices  are  not 
kept  together.  One  lot  of  guardians  and  their  novices  may  go  in 
one  direction,  and  another  lot  may  go  into  a  different  hunting 
ground,  and  these  detachments  may  not  meet  again  until  their 
return  to  the  camp  perhaps  an  hour  or  so  before  sundown.  One 
lot  on  approaching  the  other  would  whistle.  When  they  all  get 
together  near  the  camp,  the  game  of  Locusts  (Ngaddalla)  is 
performed.*  The  boys  stand  with  their  heads  down  while  the 
kooringal  climb  trees,  and  catch  hold  of  the  branches  imitating 
the  position  and  noise  of  locusts.  The  boys  are  then  told  to 
look,  and  in  a  short  time  the  men  come  down  from  the  trees  and 
crawl  along  the  ground  past  the  boys,  and  conclude  the  perform- 
ance by  going  into  Boballai  The  novices  having  been  taken  to 
their  yard,  and  all  hands  having  had  supper,  a  fire  or  fires  are  lit 
alongside  of  the  cleared  space  at  the  camp,  and  the  boys  brought 
to  see  the  performance.  The  kooringal  are  painted  in  white 
stripes  extending  from  the  feet  to  the  neck,  with  a  central  line 
from  the  forehead  down  the  nose,  chin  and  body,  terminating  at 
the  end  of  the  penis.     White  circles  are  also  drawn  around  the 
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eyes.  They  dance  along  past  the  fire  in  pairs,  having  hold  of  each 
others  hands,  the  outside  hand  of  each  man  resting  on  bis  hip, 
uttering  monotonous  exclamations  all  the  time.  Some  of  the 
conjurers  then  perform  tricks  of  pulling  things  out  of  their  bodies, 
and  running  after  the  other  men,  the  whole  concluding  with  the 
kooringal  .going  into  the  heap,  Boballai.  After  this,  men  and 
boys  retire  to  rest  for  the  night. 

The  following  morning,  after  getting  away  from  the  camp,  the 
pantomime  is  Wood-Ducks.  The  kooringal  come  out  from  one 
side  and  run  with  a  waddling  gait  past  the  boys,  quacking  and 
falling  over  each  other  as  they  go.  The  backs  of  the  boys  are 
turned  for  a  few  minutes,  and  the  men  are  seen  in  a  heap, 
Boballai.  The  boys  are  marched  a  short  distance  away  and 
liberated  in  the  usual  manner,  and  join  the  men  in  hunting. 
Some  time  during  the  day  the  kooringal  go  away  to  a  place 
where  the  soil  is  soft,  or  to  a  sand  ridge,  and  make  a  hole  in  the 
ground  about  two  feet  deep.  A  man  with  his  head  hideously 
disguised,  and  an  opossum  rug  wrapped  around  him,  is  placed  in 
the  hole.  The  others  then  withdraw,  and  the  novices  are  brought 
within  twenty  or  thirty  yards,  when  their  attention  is  drawn 
to  the  strange  figure,  and  are  told  that  it  is  a  man  rising  up  out 
of  the  ground,  perhaps  some  of  their  ancestors.  They  are  then 
marched  away,  and  resume  their  hunting. 

The  following  appears  to  be  a  variation  of  the  above :  Two 
men  are  disguised  with  white  stripes  of  brigalow  bark  tied  across 
their  bodies  and  limbs  and  a  piece  of  bark  strapped  to  the  penis 
to  give  it  the  appearance  of  almost  touching  the  ground.  These 
men  have  their  feet  in  holes  about  a  foot  deep,  dug  in  the  ground 
to  give  them  the  appearance  of  coming  up  out  of  it,  and  each  has 
an  opossum  rug  loosely  thrown  round  him.  The  boys  are 
brought  within  a  short  distance,  but  not  too  near,  and  are  shown 
these  figures,  w^ho  are  waving  their  arms  about,  and  who  are 
called  Dhandarroogan  (or  Dhungully). 

Having  returned  to  the  camp  and  the  evening  meal  over,  the 
novices  are  brought  to  the  cleared  space.  Some  of  the  wizards 
will  take  a  stick  out  of  the  fire  and  will  apparently  bite  a  piece 
of  the  burning  coal  oflf  one  end  of  it.  They  run  about  clapping 
their  hands  on  their  hips  and  going  through  obscene  gestures. 
During  this  time  they  will  apparently  biing  difierent  substances. 
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such  as  white  stones,  pieces  of  string,  etc.,  out  of  their  bodies. 
When  this  kind  of  amusement  has  been  indulged  in  for  some 
time,  such  of  the  men  as  are  good  singers  commence  chanting 
Baiamai's  song.* 

After  breakfast  next  morning,  two  of  the  wizards  go  away 
into  the  bush  adjacent  and  smear  their  faces,  arms  and  bodies 
with  human  blood,  taken  from  the  arms  of  some  of  the  men,  and 
Come  out  to  where  a  large  iire  has  been  lit,  accompanied  by  about 
half-a-dozen  or  more  young  men  beating  the  ground  with  pieces 
of  bark  and  shouting  "Barri-barri"  repeatedly  as  ihey  walk.  The 
two  wizards  referred  to  then  chase  the  kooringal  and  guardians, 
but  not  the  novices,  round  the  fire  several  times — the  buUroarer 
being  sounded  out  of  sight  in  the  bush  close  by.  The  men  with 
the  bark  now  sit  down  a  short  distance  off,  and  continue  beating 
the  ground ;  and  one  of  the  wizards  stands  beside  them  having  in 
hii^  hand  a  coolamin,  out  of  which  he  drinks  human  blood.  At 
the  finish,  all  hands,  except  the  boys,  dance  and  shout  and  close 
in  round  the  fire.  After  this  the  boys  heads  are  turned  away, 
and  the  kooringal  go  into  Boballai 

When  the  head  men  consider  that  the  novices  (Wudhamurrin) 
have  gone  through  a  sufficient  course  of  instruction  and  discipline  in 
the  bush,  a  number  of  strange  men  who  have  arrived  at  the  women's 
camp  since  the  boys  were  taken  away  are  despatched  to  liberate 
them.  These  men  are  called  the  Beegay,  and  a  messenger  is 
sent  out  to  the  kooringal  to  let  them  know  they  are  coming. 
The  Beegay  then  start  away  from  the  main  camp  and  proceed  to 
a  water-hole  in  the  bush,  which  has  been  decided  upon  by  the 
head  men  as  the  place  where  the  kooringal  and  guardians  are  to 
wash  the  black  paint  off  their  bodies.  At  this  water-hole  the 
Beegay  leave  their  personal  effects  in  charge  of  a  few  of  their 
own  men,  and  go  into  the  bush  in  search  of  the  kooringal 
and  novices.  They  know  where  to  go,  because  the  locality  has 
previously  been  determined  upon. 

On  the  day  which  has  been  arranged  to  meet  the  Beegay^  the 
kooringal,  bumboofL  and  boys  start  out  as  usual  and  carry  all 
their  things  with  them,  as  if  shifting  camp.  When  they  reach 
the  appointed  place,  which  is  in  a  piece  of  open  country,  their 
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swaga  are  laid  down  and  a  iire  lit,  at  which  the  old  men  remaiilf 
The  boys  are  then  taken  away  on  the  pretence  of  accompanying 
the  men  hunting,  and  one  or  more  of  the  kooringal  go  ahead 
unseen  by  the  boys,  in  order  to  see  where  the  Be^gay  are.  On 
sighting  the  latter  and  exchanging  aignal^  that  all  is  ready,  the 
kooringal  scouts  return  and  inform  their  comrades.  The  boys 
( Wundhamurrin)  are  placed  sitting  on  the  ground  in  a  row  with 
their  heads  down,  and  their  backs  towards  the  direction  from 
which  the  Beegay  are  to  approach.  The  kooringal  are  standing 
in  a  row  behind  the  boys.  The  guardians  then  tell  them  to 
listen,  that  Dhurramoolun  is  coming  to  burn  them.  The  Beegay, 
painted  with  white  stripes,  are  by  this  time  quite  near,  carrying 
in  the  right  hand  a  boomerang,  and  in  the  left  a  smoking  stick. 
One  of  them  raises  a  low  continuous  whistle,  on  hearing  which 
the  guardians  tell  the  boys  to  get  up  and  run  back  to  tiie  place 
where  they  left  their  swags,  looking  only  at  the  ground  in  front 
of  them.  The  boys  then  run  as  hard  as  they  can  in  company 
with  the  guardians  for  about  200  yards,  when  the  guardians 
command  them  to  lie  face  downwards  on  the  ground  with  their 
hands  by  their  sides  for  a  minute  or  two.  They  are  then  ordered 
to  get  up  and  run  again.  These  spells  of  running  and  resting 
are  continued  until  the  temporary  camp  is  reached,  when  the 
boys  fall  face  downwards  on  rugs  ready  spread  for  them.  The 
whistling  of  the  Beegay  has  been  heard  close  behind  them  all  the 
way.  The  reason  for  making  the  boys  lie  down  at  intervals  is 
to  prevent  their  getting  too  excited  and  frightened,  and  becoming 
unmanageable,  and  also  to  enable  the  Beegay  to  keep  pace  with 
them.  As  soon  as  the  boys  lie  down  the  old  men,  who  remained 
there,  say,  "  We  will  now  give  you  a  drink  before  you  are  burnt." 
After  this  some  of  the  men  will  clap  their  hands  whilst  others 
take  fire^sticks  and  touch  the  boys  on  the  legs  to  make  them 
believe  that  Dhurramoolun  is  commencing  to  burn  them.  The 
kooringal  say,  "  Don't  be  in  a  hurry  to  burn  the  boys !  go 
away  !''  The  fathers  of  the  novices  are  there,  and  pretend  to  be 
in  great  grief,  lamenting  and  hitting  themselves  on  the  head ; 
the  boys  are  in  a  great  state  of  fear,  but  do  not  attempt  to  move. 
During  this  time  the  Beegay  are  renewing  their  fire-sticks,  in 
order  that  they  may  make  a  good  smoke.  Then  the  boys  are 
helped  to  their  feet  and  are  placed  standing  in  a  row,  the  fathers 
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of  each  boy  saying  tx>  the  guardians,  "  Hold  my  boy  ;  he  is  going 
to  be  taken  away  and  burnt.''  The  kooringal  are  standing  in 
a  semi-circle  behind  the  boys.  The  boys  faces  are  now  turned 
towards  the  Beegay,  who  are  swaying  their  smoky  sticks,  and  the 
guardians  say,  "There  they  are;  they  have  a  big  fire  over  there," 
pointing  in  a  certain  direction.  The  Beegay  then  run  up  towards 
the  boys  dancing  and  shouting  and  swaying  their  smoky  sticks 
and  boomerangs.  The  guardians  then  turn  the  boys  backs 
towards  the  Beegay,  who  come  up  and  pass  along  the  row  of 
boys,  each  man  catching  the  back  hair  of  each  boy  in  succession, 
and  pulling  his  head  up  straight.  The  class  distinctions  are  so 
interwoven  with  the  cer^nonial  that,  even  in  this  matter,  they 
are  not  lost  si^t  of.  A  Dilbi**^  Beegay  would  shake  the  hair  of  a 
Kubbi  or  Murri  boy  heartily,  because  he  belongs  to  the  same 
class,  but  would  only  lightly  shake  the  back  hair  of  a  Kumbo  or 
Ippai ;  the  Kupathin  men  would  show  a  similar  preference  for 
the  boys  belonging  to  their  own  class.  This  pulling  of  the  back 
hair  is  done  for  the  purpose  of  freeing  the  novices  from  the 
stooping  position  in  which  they  have  had  to  walk  during  the  time 
they  have  been  out  with  the  kooringal.  After  this,  the  Beegay 
retire  several  yards,  shouting  as  before,  the  boys  remaining  with 
their  backs  towards  them. 

The  Beegay  then  form  into  a  semi-circle,  and  join  the  semi« 
circle  formed  by  the  kooringal,  making  a  complete  ring  of  men 
around  the  boys.  Two  men  now  step  out  into  the  open  space 
within  the  circle  and  commence  swinging  buUroarers,  and  the 
kooringal  beat  their  weapons  together  and  call  out,  "  Don't  bum 
the  boys  yet."  When  the  men  with  the  buUroarers  get  giddy, 
they  are  replaced  by  others,  who  keep  the  instruments  sounding 
continually.  Amidst  this  tumultuous  clamour  of  human  voices, 
clashing  of  weapons  and  roar  of  murrawanSj  the  boys  faces  are 
turned  round  and  they  are  told  to  look.  The  guardians  tell  them 
that  these  instruments  represent  the  voice  of  Dhurramoolun, 
and  that  all  the  similar  sounds  which  they  have  yet  heard  have 
been  made  in  this  way.  The  men  now  caution  the  boys  not  to 
reveal  what  they  have  seen  to  the  women,  or  the  uninitiated,  or 
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they  will  be  punished  with  death.  The  Dilbi  men  caution  the 
Dilbi  boys,  and  the  Kupathin  men  caution  the  Kupathin  boys, 
and  while  doing  so  hold  up  tomahawks  or  spears  in  a  threatening 
attitude.  The  guardians  now  put  the  full  dress  of  a  man  on 
each  of  the  novices,  consisting  of  a  belt  with  four  baiTunggals, 
a  broad  and  a  narrow  head-band.  They  are  now  called  tugga- 
billas^*  and  are  freed  from  any  further  restraint.  Some  of  the 
wizards  perform  feats  of  juggling,  and  this  part  of  the  ceremony 
is  over.  Up  to  this  point  the  guardians  have  been  carrying  the 
rugs  and  other  things  belonging  to  the  boys,  but  now  they 
will  have  to  carry  them  themselves.  The  Beegay  now  start  for 
the  water-hole  where  they  left  their  swags,  and  the  kooringal, 
bumbooil  and  tuggabillas  follow  them  at  a  distance.  A.  few  men 
who  had  been  left  here  have  made  a  ring  {Buddhamoor)  about 
fifteen  or  twenty  yards  in  circumference,  its  boundary  being 
formed  by  a  continuous  wood  fire.  In  the  middle  of  this  ring 
of  fire  are  two  men  swinging  a  big  nulla  nulla  in  each  hand, 
dancing  about  and  imitating  different  animals.  These  are  the 
two  men  {J)uddenbelar\  who  threw  the  boomerangs  at  the  boys 
the  first  morning  on  which  they  were  taken  away.  The  Beegay 
are  the  first  to  reach  this  place,  and  they  lie  down  on  the 
opposite  side  of  the  ring  to  that  in  which  they  have  just  come. 
Presently  the  kooringal,  guardians  and  neophytes  arrive  at  the 
other  side  of  the  ring  and  commence  stamping  their  feet,  swaying 
their  hands,  in  which  they  carry  weapons,  up  and  down,  and 
uttering  low  monotonous  shouts.  Then  the  Beegay,  who  are,  as 
before  stated,  lying  down  on  the  opposite  side  of  the  ring  of  fire, 
rise  to  their  feet,  and  act  in  a  similar  manner.  During  this  time 
the  two  men  have  been  in  the  ring,  but  now  they  retire,  and  the 
Beegay  enter  it,  dancing  round  and  shouting.  Some  of  their 
wizards  go  through  various  feats  of  pulling  things  out  of  various 
parts  of  their  bodies,  and  chasing  the  other  men,  who  clap  their 
hands  on  their  hips  and  shout.  These  ceremonies  being  concluded, 
the  Beegay  drive  the  kooringal  and  the  guardians  into  the 
water-hole  close  by,  where  they  wash  the  black  paint  off  them- 
selves, the  Beegay  and  the  novices  sitting  on  the  bank  watching 
them.     After  this  the  kooringal  and  their  contingent  camp  at 
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the  waterjbole  for  the  night,  but  the  Beegay  go  away  back  to 
the  camp  of  the  women,  perhaps  a  mile  or  two  distant. 

A  few  of  the  oldest  women  then  muster  all  the  women  and 
girls  in  the  camp,  not  including  the  children,  and  drive  them 
into  a  water-hole  or  creek  close  by,  and  make  them  swim  about 
and  wash  themselves.  When  they  com»>  out  of  the  water,  they 
go  and  select  a  suitable  level  place  near  the  camp,  which  they 
clear  of  grass  and  rubbish,  ready  for  enclosing  by  the  thurra- 
wonga,  or  bough  yard,  the  next  day.  The  distance  from  the 
camp  to  the  thurrawonga  may  vary  from  about  200  yards  to 
500  yards,  according  to  the  suitability  of  the  ground,  and  other 
considerations. 

When  the  kooringal  and  their  companions  have  had  supper, 
some  of  them  take  the  neophytes,  and  proceed  towards  the  camp 
of  the  women.*  On  coming  within  hearing,  they  break  up  into 
sections  according  to  their  respective  tribes,  each  section  of 
novices  approaching  that  side  of  the  main  camp  occupied  by  the 
tribe  to  which  they  belong.  Each  lot  of  boys  is  accompanied  by 
one  or  more  of  the  men,  who  climb  up  into  a  tree,  just  outside 
the  camp,  and  shout,  and  the  women  know  the  men's  voices. 
Then  each  boy  shouts  out  in  succession,  and  is  answered  by 
his  mother.  During  this  time  one  of  the  boys  is  swinging  a 
murrawan  at  the  butt  of  a  tree.  The  women  then  pick  up 
fire-sticks  and  hold  them  in  their  hands,  or  wave  them  in  the 
air,  or  perhaps  throw  them  up.  The  boys  of  each  section  act  in 
the  same  way  adjacent  to  the  quarters  of  their  mothers.  The 
men  and  boys  now  return  to  their  comrades  at  the  camp  out  in 
the  bush.  The  ceremony  of  giving  the  boys  a  new  name  is  now 
proceeded  with.  This  is  done  by  the  old  men  and  the  fathers 
of  the  novices.  The  Ippais  give  names  to  the  Murri  boys,  the 
Kubbis  name  the  Kumbos,  the  Murris  name  the  Ippais,  and  the 
Kumbos  name 'the  Kubbi  boys.  While  the  boys  were  away  at 
the  women's  camp,  two  men  had  climbed  each  a  tree,  and  as  each 
boy  was  named  by  the  old  men,  one  of  these  would  shake  the 
branches  and  shout  out  from  his  tree,  imitating  the  noise  of  some 
animal.  Sometimes  they  micturate  in  imitation  of  opossums  and 
squirrels.     When  all  the  boys  are  named,  the  men  who  have  been 

I  —  —  --* 
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Art.  XII. — Probable  Miocene  Age  of  a  Conglomerate  at 

Shelford. 

(With  Plate  VII.). 

By  J.  Dennant,  F.G.S.,  and  J.  F.  Mulder. 

[Read  13th  August,  1896.] 

For  some  years  boulders  of  gritty  ironstone  containing  casts 
of  fossils  have  been  reported  by  various  observers  as  occurring 
on  a  hill  adjoining  the  Shelford  Cemetery,  but  the  material 
appeared  so  unpromising  that  geologists  have  hitherto  abstained 
from  undertaking  a  detailed  examination  of  it.  The  position  of 
the  boulders  on  the  basalt  precludes  their  being  classed  as  a 
portion  of  the  eocene,  which  underlies  this  rock  not  only  in 
sections  close  at  hand  but  also  in  those  of  neighbouring  areas, 
and  the  opinion  has  indeed  been  hazarded  that  they  might  be 
pliocene,  mainly  perhaps,  because  that  age  had  been  previously 
assigned  to  the  lava  flows  around. 

We  first  saw  blocks  of  the  conglomerate  placed  amongst 
basaltic  boulders  along  a  portion  of  the  fence  bordering  an 
unformed  road  up  the  western  slope  of  the  Leigh  River  Gorge. 
It  was  too  late  when  we  arrived  in  Shelford  to  seek  for  them  in 
situ  that  day,  and  we  were,  in  fact,  told  that  our  search  would 
be  fruitless,  as  the  oldest  inhabitant  could  give  no  information 
as  to  where  the  stones  came  from.  This  mystery,  however,  was, 
as  we  anticipated,  easily  cleared  up  the  next  morning,  since  they 
were  found  in  abundance  just  below  the  surface  in  the  adjoining 
paddock,  from  which,  of  course,  the  loose  stones  had  been  picked 
up,  and  then  piled  against  the  fence.  This  paddock  lies  south  of 
the  road  and  adjoins  the  cemetery,  in  which  also  embedded  blocks 
of  the  conglomerate  are  common.  The  same  material  also  crops 
out  in  a  shallow  gully,  just  over  the  fence  on  the  opposite  or 
southern  side  of  the  paddock,  but  ceases  on  the  rising  ground 
beyond.  To  the  north  of  the  road,  we  could  find  no  trace  of  the 
fossiliferous  strata,  nor  indeed  in  any  other  part  of  the  gorge, 
though  we  searched  at  about  the  same  level  in  several  places. 
We  should  certainly  expect  similar  boulders  to  occur  elsewhere 
on  the  river  bank,   and  possibly  a  more  thorough  search  may 
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yet  reveal  them.  Going  up  the  road  by  the  side  of  the  fence, 
the  conglomerate  commences  near  the  cemetery  gat«  and  dis- 
appears about  140  yards  from  the  top  of  the  hill.  Further 
details  concerning  the  elevation  and  horizontal  measurements 
of  the  outcrop  will  be  more  conveniently  given  later  on. 

The  matrix  of  the  boulders  consists  of  ironstone  with  numerous 
small,  rounded,  quartz  pebbles  irregularly  scattered  throughout 
the  mass.  There  is  no  creek  or  cutting  where  they  occur,  and 
we  noticed  them  merely  as  slight  protrusions  here  and  there  in 
the  surface  soil,  much  in  the  same  way  as  blocks  of  lava  appear 
on  the  plains  and  hill  slopes  of  ordinary  basaltic  country.  They 
are  crowded  with  fossils,  but  all  as  casts  only,  the  lime  of  the 
shell  being  entirely  replaced  by  iron  oxide.  "When  the  cast  is  an 
internal  one,  the  fossil  is  not,  as  a  rule,  easily  identified,  but 
with  an  external  cast,  or  rather  mould,  where,  as  is  often 
the  case,  the  ornament  of  the  formerly  enclosed  shell  is  clearly 
delineated,  there  is  less  difficulty ;  and  besides,  the  opportunity 
is  aftbrded  of  reproducing  its  outline  and  exterior  markings  in 
some  plastic  material.  Our  own  attempts  at  this  were  only 
moderately  successful,  and  we  were  very  glad  to  avail  ourselves 
of  the  generous  offer  made  by  Mr.  G.  Sweet,  F.G.S.,  to  prepare 
models  from  the  fossil  casts  obtained.  Our  heartiest  thanks  are 
due  to  this  gentleman,  as  he  has  enabled  us  to  determine  with 
certainty  many  of  the  forms  represented. 

One  of  the  commonest  casts  is  that  of  Pecten  anti-australis^ 
the  exterior  ornament  of  which  is  often  beautifully  preserved. 
Amongst  other  easily  identifiable  casts  may  be  mentioned, 
Zenatiopsis  angustata^  of  large  size,  Pelicaria  coronata^  Chione 
propinqua  (mioc.  var.),  Myodora  corrugata^  Leda  woodsii. 
Models  of  all  of  these  have  been  prepared,  as  well  as  of  the 
majority  of  the  other  species  catalogued. 

In  the  following  table  of  fossils  from  the  conglomerate,  the 
asterisk  before  the  name  signifies  that  the  species  is  represented 
by  many  examples.  The  dagger  indicates  that  fossils  from  this 
bed  were  also  so  identified  by  Professor  Tate  from  casts  sent  to 
him  some  years  ago  by  Mr.  Sweet.  Having  been  allowed  to 
examine  the  same  collection,  we  are  able  with  the  additional 
material  on  hand  and  by  the  aid  of  the  models  prepared  to  omit 
the  query  then  placed  against  some  of  the  names. 
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The  measurements  just  quoted  show  that  the  boulder  bed  is 
separated  from  the  underlying  eocene  clays  and  limestones  by  not 
less  than  ninety-five  feet  of  basalt,  that  is,  from  the  outcrop  of 
the  latter  at  the  base  of  the  section  to  the  first  appearance  of  the 
conglomerate  up  the  hill;  moreover,  from  the  fact  that  the 
quarry  alluded  to  is  situated  at  a  lower  level  than  the  boulders, 
we  may  fairly  infer  the  continuance  of  the  igneous  rock  beneath 
them  for  their  whole  extent.  If,  in  excavating  the  quarry,  the 
fossiliferous  boulders  had  been  revealed,  a  different  conclusion 
would  be  possible,  as  in  that  case  they  might  simply  represent 
a  miocene  inlier,  surrounded  and  partially  covered  by  a  subse- 
quent flow  of  lava.  Such  an  explanation  is,  however,  inadmissible, 
as  they  are  not  only  absent  there,  but,  as  we  have  before  said,  do 
not  show  in  any  cutting  or  natural  section  along  the  river  bank : 
and  we  are  therefore  driven  to  seek  some  other  interpretation  of 
the  facts. 

At  Muddy  Creek,  as  is  well  known,  miocene  strata  are  covered 
by  a  lava  flow,  usually  regarded  as  of  pliocene  age,  but  that  this 
was  contemporaneous  with  the  basalt  overlying  the  eocene  of 
the  Leigh  River,  is,  independently  of  the  fossil  evidence  now 
presented,  open  to  doubt.  It  is  generally  admitted  that  in  the 
eocene,  pliocene,  and  perhaps  also  the  pleistocene  periods,  out- 
pourings of  lava  took  place  over  various  portions  of  Southern 
Australia,  but  with  one  exception,  the  authors  of  recent  memoirs 
on  our  tertiaries  refrain  from  classing  any  of  tlie  basalts  as 
miocene.  If,  however,  the  fossiliferous  boulders  of  the  Shelford 
section  are  miocene,  the  lava  upon  which  they  rest,  may,  provi- 
sionally at  least,  be  referred  to  the  same  period — certainly  it 
cannot  be  younger.  Our  theory,  in  fact,  is  that  the  Shelford 
basalt  is  a  miocene  flow  covering  the  wide  spread  eocene  strata 
of  the  region.  Then,  after  the  cliannel  of  the  river  had  been 
partially  excavated,  the  miocene  conglomerate  was  deposited 
either  in  a  slight  depression  hollowed  out  of  the  basalt,  or  upon 
its  gently  sloping  surface.  It  is  not  unlikely  that  this  portion  of 
the  Leigh  River  represents  an  old  estuary  connected  with  the 
former  sea-channel,  which,  as.  pointed  out  by  Mr.  Murray,  existed 
in  tertiary  times  between  the  Cape  Otway  Ranges  and  the  main- 
land to  the  north.*    As  the  deposition  of  the  boulders  commences 

*  Geology  and  Physical  Geography  of  Victoria,  p.  122. 
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at  about  forty  feet  from  the  top  of  the  bank,  and  continues  for 
thirty-five  feet  lower  down  the  hill,  it  follows  that  the  estuary 
or  inlet  was  invaded  by  the  miocene  sea  until  about  one-third 
of  the  present  depth  of  the  gorge  had  been  excavated.  The 
conglomerate  for  the  whole  of  the  thirty-five  feet  of  vertical 
extent  in  which  it  is  traceable  is  intermingled  with  blocks  of 
lava,  and  is  therefore  probably  nothing  more  than  a  collection 
of  scattered  boulders  resting  on  the  basalt  and  not  reaching  far 
below  the  surface.  The  iron  oxide  in  them  is  of  course  derived 
from  the  basalt,  while  the  quartz  pebbles  plentifully  intermixed 
with  it  were  doubtless  washed  down  from  silurian  country  higher 
up  the  river. 

The  southern  portion  of  the  Leigh  River  has  not  been  geologi- 
cally surveyed,  but  in  a  report  upon  its  upper  course  by  Messrs. 
Etheridge  and  Murray,  written  in  1868,  but  not  published  till 
187-i,*  it  is  incidentally  remarked  that  the  basalt  around  Shelford 
was  derived  from  Mount  Mercer,  an  extinct  crater  seventeen 
miles  to  the  north.  In  describing  the  results  of  *heir  detailed 
work,  which  was  confined  to  the  more  northern  area  mentioned, 
the  further  statement  is  made  that  certain  drifts  and  gravels, 
classed  by  them  as  pliocene  underlie  the  same  basalt.  Such  a 
position  for  pliocene  strata  is  manifestly  opposed  to  our  theory 
that  the  igneous  rock  is  not  younger  than  miocene.  It  is  possible 
that  the  basalt  they  refer  to  may  belong  to  a  different  flow,  more 
than  one  being  mentioned  in  their  report,  but  as  we  did  not  visit 
the  sections  in  the  surveyed  area,  we  can  offer  no  opinion  upon 
the  point.  We  may  remark,  however,  that  the  geological  ages 
of  the  various  drifts  and  gravels  of  Victoria  are  not  precisely 
known,  the  descriptive  terms  applied  to  them  by  the  geological 
survey  being  admittedly,  to  some  extent  provisional.  The  best 
of  all  evidence  is,  of  course,  that  afforded  by  marine  fossils,  but 
from  the  nature  of  the  case,  it  is  seldom  available.  Moreover, 
the  revised  nomenclature  of  the  tertiaries  adopted  by  the 
majority  of  recent  writers  has  to  be  considered — if,  as  they 
contend,  the  former  miocene  of  the  survey  has  to  be  read  as 
eocene,  possibly  also  the  term  pliocene  may,  in  some  cases  at 
least,  need  to  be  interpreted  as  miocene. 


*  Progress  Report,  No.  II.,  p.  101,  et  stq. 
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The  late  Mr.  Wilkinson,  when  a  member  of  the  Victorian 
Survey  Staff,  traced  an  old  gravel  from  Steiglitz  down  the 
Moorabool,  and  in  accordance  with  the  classification  of  the 
tertiaries  then  current  called  it  miocene,  but  which,  as  Mr. 
Pritchard  has  pointed  out,  should  be  altered  to  eocene  or  even 
pre-eocene.''^  In  a  similar  manner,  some  of  the  so-called  pliocene 
drifts  and  gravels  may,  when  re-examined  in  the  light  of  know- 
ledge now  possessed,  prove  to  be  of  miocene  age.  In  regard  to 
those  of  the  Leigh  River  Valley,  reliable  data  for  determining 
their  geological  horizon  within  narrow  limits  are,  as  we  have  seen, 
furnished  by  the  marine  beds  with  which  they  are  associated. 
Further  discussion  of  this  subject  would,  however,  be  out  of  place 
in  the  present  paper,  and  it  is  therefore  postponed  for  some 
future  occasion. 

*  Aust.  Ass.  Adv.  Sci.,  Brisbane  Meeting. 


Art.  XIII. — On  the  Occurrence  of  Grwptolites  in  North- 
Eastern  Victoria. 

By  T.  S.  Hall,  M.A., 

Demonstrator  and  Assistant  Lecturer  in  Biology  in  the 

University  of  Melbourne. 

[Read  3rd  September,  1896.] 

Some  two  years  ago  Mr.  W.  H.  Ferguson  gave  me  a  small 
collection  of  graptolites,  some  of  whicli  he  had  obtained  at 
Wombat  Creek  near  Mount  Wills,  and  the  rest  near  Tungamah. 
The  presence  of  Dicranograptida  showed  at  a  glance  that  the 
rocks  belonged  to  the  upper  portion  of  the  Ordovician  series,  but 
the  smallness  of  the  collection  and  the  imperfect  nature  of  many 
of  the  specimens  caused  me  to  lay  them  aside  in  the  hope  that  a 
larger  and  better  series  would  be  forthcoming.  Mr.  Ferguson 
has  not,  however,  had  an  opportunity  of  re-visiting  the  localities, 
but  during  an  examination  of  the  country  in  the  north-east  of 
the  county  of  Benambra  he  was  fortunate  enough  to  find  a  fresh 
fossiliferous  locality  on  the  banks  of  Walwal  Creek.  The 
specimens  which  he  found  on  this  last  occasion  were  placed 
at  my  disposal,  through  the  courtesy  of  Mr.  J.  Travis,  the 
Acting-Secretary  for  Mines,  with  the  request  that  I  would 
identify  the  specimens.  I  wrote  a  short  report  which  was 
banded  in  to  the  Department,  but  its  publication  is  delayed 
for  the  present. 

Wombat  Creek. 

The  locality  from  which  the  specimens  were  obtained  is  well 
within  the  area  shown  as  metamorphic  on  the  present  geological 
map  of  the  colony.  Most  of  the  specimens  are  a  mere  glaze  on 
the  surface  of  the  rock,  and  are  quite  invisible  except  when  held 
in  a  certain  position  with  regard  to  the  light.  The  two  species 
identified,  however,  are  sufficiently  well  preserved  to  enable 
enlarged  drawings  to  be  made  under  the  camera.  These  are 
Dicellograptus  eiegans,  Carr.,  and  Climacograpius  bicomis,  J.  Hall. 
Besides  these  there  are  two,  or  perhaps  three,  species  of  Diplo- 
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graptidie^  the  characters  of  which  are  too  obscure  to  permit  of 
identitication. 

Tutigamah, 

No  older  rocks  are  mapped  in  the  locality  from  which  these 
specimens  came.  They  are  more  conspicuous  than  those  from 
the  former  locality,  but  the  finer  characters  are  in  great  part 
obscured  through  weathering.  There  are  several  which  appear 
to  be  new,  one  perhaps  generically,  but  they  are  too  obscure  to 
speak  of  with  any  deliniteness.  I  query  some  of  the  species,  as 
they  are  identified  from  the  form  and  dimensions  of  the  polypary 
only,  the  hydrothecse  not  being  visible.  The  following  forms 
occur  :  ^  Dicellograptus  sextans^  J.  Hall ;  Dicellograptus  sp. ; 
1  Dicranograptus  ramosus,  J.  Hall ;  Diplograptns  pristis^  Hisinger, 
and  Giossograpttis,  sp. 

Waiival  Creek. 

The  district  from  which  these  specimens  come  is  coloured  as 
granite  on  the  map.  They  are  preserved  merely  as  a  glaze  on 
the  rock  and,  though  unable  to  make  camera  drawings  of  them, 
I  made  careful  sketches  and  measurements  of  those  I  have 
identified.  Several  forms  of  Diplograptidce  were  too  badly  pre- 
served to  speak  of  definitely,  but  I  have  made  out  the  characters 
of  the  following  :  Dicellograptus  anceps,  Nich. ;  Diplograptns 
pristis^  His. ;  Diplograptns  trinicatus^  Lapw. ;  Climacograptus 
bicornis^  J.  Hall. 

It  has  of  course  long  been  known  that  the  boundaries  of  the 
geological  formations  as  laid  down  on  the  present  Victorian  map 
needed  revision,  especially  in  the  area  under  notice,  and  the  com- 
pilation of  a  new  map  by  Mr.  Arthur  Everett  from  recent  surveys 
is  practically  completed. 

The  age  of  the  Lower  Palaeozoic  rocks  of  North-eastern  Victoria 
has,  in  the  absence  of  fossils,  been  a  matter  of  considerable  doubt. 
Mr.  A.  W.  Howitt  in  his  earlier  papers  considered  the  baleuice  of 
evidence  in  favour  of  Lower  Silurian  (Ordovician).  The  rocks 
show,  according  to  Mr.  Howitt,  great  structural  and  lithological 
resemblances  to  those  to  the  east  of  the  Snowy  River,  and  from 
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this  latter  area  he  quotes,  on  the  authority  of  Sir  Frederick 
McCoy,  Diplograptus  rectangular  is ^  McCoy,  from  Deddick; 
Diplograptus  foiiaceus,  Murch.,  and  Didyinograptus  caduceus^ 
Salter  from  Guttamurrh  Creek.*  From  the  Gibbo  River  he 
quotes  PalcBopora  sp.,  from  the  limestones  and  states  that  Sir 
Frederick  McCoy  regards  this  form  to  be  indicative  of  the  Upper 
Silurian  age  of  the  limestone.  In  a  later  paperf  the  same 
author,  in  speaking  of  the  slates  and  sandstones  of  the  Upper 
Dargo,  says  that  they  **have  hitherto  been  provisionally  regarded 
as  Lower  Silurian,  but  may  possibly  be  found  ultimately  to  be 
Cambrian."  Although,  from  the  nature  of  the  case,  Mr.  Howitt 
speaks  guardedly  of  the  age  of  the  strata,  he  has  shown  that  part, 
at  any  rate,  of  the  metamorphic  schists  are  representatives  of  the 
unaltered  sediments.  J 

The  three  localities  which  have  yielded  the  graptolites  treated 
of  in  this  paper  are  widely  separated,  but  are,  as  far  as  can  be 
judged,  of  nearly  the  same  age,  and  may  be  referred  to  the  higher 
part  of  the  Ordovician.  Till  more  evidence  be  available  it  would 
be  rash  to  push  the  analogy  to  the  succession  in  British  rocks  any 
further. 

As  far  as  I  am  aware  there  are  no  published  records  of  any 
(Upper)  Silurian  fossils,  other  than  the  Palceopora  referred  to  by 
Mr.  Howitt,  having  been  found  in  the  area  under  consideration. 
Mr.  Ferguson,  however,  informs  me  that  he  has  a  large  suite  of 
fossils  from  "Wombat  Creek  whicli  he  considers  to  be  (Upper) 
Silurian.  The  publication  of  his  report  will  be  looked  for  with 
interest. 

It  is  of  course  possible  that,  in  such  a  wide  area  as  the  one 
treated  of,  rocks  older  than  these  may  occur,  but  of  their  occur- 
rence we  have  no  evidence  whatever.  Mr.  A.  W.  Howitt  in  his 
long  series  of  papers  on  the  rocks  of  Eastern  Victoria  has  shown 
that  a  gradual  passage  takes  place  from  the  unaltered  rocks  into 
the  crystalline  schists,  and  this  fact  taken  in  conjunction  with 
the  evidence  here  brought  forward  as  to  the  geological  age  of  the 


*  Progress  Report,  Geol.  Survey  of  Victoria,  vol.  iii.,  p.  186, 

t  '•  Notes  on  the  Contact  of  the  Metamorphic  and  Sedimentary  Formations  of  the  Upper 
Dargo  River."    Department  of  Mines,  Special  Reports,  1S92,  p.  3. 

X  Au8t.  Ass.  for  Adv.  Science,  vol.  i.,  Sydney,  p.  2C6. 
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unaltered  sediments  gives  us  sufficient  grounds  for  considering 
the  metamorphic  rocks  of  North-eastern  Victoria  to  be  not  older 
than  Ordovician. 

My  thanks  are  due  to  Sir  Frederick  McCoy  for  allowing  me 
access  to  several  papers  on  graptolites,  which  are  not  to  be 
found  in  any  of  our  Victorian  libraries ;  and  also  to  Mr.  W.  H. 
Ferguson  of  the  Geological  Branch  of  the  Mines  Department, 
who  collected  the  fossils  I  have  examined. 


Art.  XIV. — A    Contribution   to   our   Knowledge   of  the 
TeHiaries  in  the  Neighbourhood  of  Melbourne. 

By  T.   S.   Hall,   M.A., 

Demonstrator  and  Assistant  Lecturer  in  Biology  in  the  University 

of  Melbourne^ 

AND 

G.   B.   Pbitchard, 

Lecturer  in  Geology  in  the  Working  Men's  College,  Melbourne. 

(Plate  VIII.) 

(Bead  10th  September,  1896). 

Numerous  scattered  references  have  been  made  to  the  Melbourne 
Tertiaries  in  our  Geological  Literature,  but  hitherto  no  attempt 
has  been  made  to  describe  them  in  any  detail  in  the  light  of  the 
more  recent  palseontological  work  that  has  been  published.  The 
lithological  character  of  the  sedimentary  rocks  of  the  period, 
consisting  as  they  do,  for  the  most  part,  of  ferruginous  sands  and 
gravels,  is  not  suited  to  the  good  preservation  of  fossils  which  are 
represented  as  a  rule  by  casts,  and  to  a  lesser  extent  by  usually 
very  friable  remains  of  the  fossils  themselves.  As  we  have  been 
collecting  material  and  studying  the  beds  in  all  parts  of  the  area 
for  some  years,  we  feel  that  we  are  now  in  a  position  to  make 
some  substantial  additions  to  the  knowledge  of  the  series  and  to 
clear  away  some  misconceptions  which  prevail  in  reference  to 
their  age. 

Historical. 

We  mention  in  chronological  order  the  more  important 
references  to  the  deposits  and  the  titles  of  a  few  additional 
papers  will  be  found  in  the  Literature  at  the  end  of  the  present 
article. 

In  1855  Mr.  A.  R.  C.  Selwyn,  (1)  under  the  head  of  Tertiary, 
described  the  lithological  character  of  the  beds,  indicating  four 
divisions.  He  says  that  the  blue  clays  with  limestone  bauds 
appear  to  be  the  lowest  portion  of  the  tertiary  series  exposed  in 
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the  district ;  that  they  are  rich  in  fossils,  and  that  on  the  whole 
they  bear  a  striking  resemblance  to  the  beds  of  the  London  clay 
and  Hampshire  basins.  He  says  that  in  a  well  sinking  at 
Prahran  fossil  shells  were  found  in  ferruginous  sandstone,  and 
also  near  Flemington  overlying  basalt.  The  beds  were  stated 
to  bear  a  strong  resemblance  to  the  Crag  of  Suffolk,  but  the 
relation  between  the  Flemington  beds  and  those  of  Brighton  was 
still  uncertain.  In  dealing  with  the  recent  estuary  beds,  he 
says  : — "  Between  Sandridge  and  Melbourne  these  beds  have  been 
proved  to  a  depth  of  fifty  feet,  by  a  series  of  borings  recently 
executed  by  Mr.  Christie.  In  all  the  bores  he  has  obtained 
recent  shells,  at  various  depths  from  the  surface  to  about  thirty 
feet ;  the  accompanying  section  along  the  line  of  borings  I  have 
drawn  from  the  data  furnished  by  Mr.  Christie,  and  on  examina- 
tion which  he  has  kindly  permitted  me  to  make  of  the  specimens 
obtained  from  each  bore,  at  every  one  or  two  feet."  The  section 
shows  tertiary  beds  under  the  estuarine  series. 

In  the  following  year  Mr.  Wm.  Blandowski  (2)  referred  to 
what  are  apparently  the  ferruginous  beds  of  Flemington  as 
belonging  to  the  "uppermost  tertiary  formation,"  and  stated  that 
the  fossils  are  living  species. 

In  the  following  year  Mr.  Selwyn  (3)  briefly  described  the 
localities  and  lithological  character  of  the  tertiary  beds  of  the 
area  indicated  by  the  title  of  his  paper,  but  made  no  subdivisions, 
classing  together  the  consolidated  sand  dunes  of  Point  Nepean, 
the  ferruginous  sands  and  gravels  which  are  so  widely  spread,  and 
the  blue  clays  of  Mornington.  The  succession  of  the  beds  was 
shown,  the  richest  fossil  localities  were  indicated  and  a  list  of 
some  of  the  genera  was  given. 

The  four  geological  quarter-sheets,  showing  the  boundaries  of 
the  different  formations  in  the  neighbourhood  of  Melbourne,  were 
issued  apparently  early  in  1860,  and  are  indispensable  to  any  one 
examining  the  district.  The  country  round  Brighton  has  not  yet 
been  surveyed  in  detail. 

In  1872  Mr.  R.  Brough  Smyth  (4)  summarised  the  work  of 
the  Geological  Survey,  and  gave  a  table  showing  the  accepted 
classification  of  the  Victorian  tertiaries  as  they  had  been  from 
time  to  time  interpreted  by  Sir  Frederick  McCoy.  The  Marine 
beds  of  Flemington  were  referred   to  the  Pliocene,  and  the  white 
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clays  underlying  the  Older  Volcanic  at  Flemington  and  Ken- 
sington to  the  Miocene,  while  the  Schnapper  Point  beds  were 
called  Oligocene.  He  gave  a  section,  showing  the  relations  of 
the  beds,  from  the  Royal  Park  to  the  escarpment  on  the  left 
bank  of  the  Saltwater  River.  The  volcanic  rock  at  South 
Melbourne  and  West  Melbourne  is  coloured  on  the  quarter- 
sheets  as  Lower  Volcanic — that  is,  Lower  Newer  Volcanic — and 
is  so  lettered  except  on  Quarter-sheet  1,  N.W.,  where  the 
lettering  is  V.O.,  /.^.,  Older  Volcanic.  Mr.  Smyth  showed  that 
the  volcanic  rocks  of  these  areas  are  of  the  same  age  as  those  on 
the  west  of  the  Moonee  Ponds  Creek,  and  are  all  "  Older 
Volcanic."  He  then  clearly  described  the  basin  of  Port  Phillip, 
pointing  out  the  sequence  of  the  beds  accurately  ;  but  it  must  be 
borne  in  mind  that  the  nomenclature  is  entirely  different  from 
that  adopted  by  the  authors  of  the  present  paper.  Another 
point  on  which  we  differ  from  him  is  in  the  interpretation  of 
the  sandy  beds  capping  the  hill  along  the  south-west  front  of 
Royal  Park.  Mr.  Smyth  regarded  these  as  sand  dunes,  but  they 
are,  in  our  opinion,  an  integral  part  of  the  upper  series  of  marine 
tertiary  beds  displayed  in  the  railway  cutting  in  Royal  Park. 

In  1875  Mr.  R.  Etheridge,  jun.  (5),  incidentally  described  a 
cliff  section  near  Mordialloc  which  had  been  visited  by  Aplin 
and  himself  some  years  previously.  As  to  the  age  of  the  beds, 
he  simply  says  that  they  had  been  "mapped  by  Mr.  A.  R.  C. 
Selwyn  as  of  Pliocene  age." 

In  1876,  and  during  some  succeeding  years.  Sir  Frederick 
McCoy  (6)  repeatedly  referred  to  the  fossiliferous  beds  of  the 
Brighton  to  Mordialloc  coast  and  of  Flemington.  They  were 
classed  together  as  of  Older  Pliocene  Age. 

Some  nine  years  later,  Mr.  Reginald  A.  F.  Murray  consolidated 
the  work  of  previous  observers  in  Victorian  Geology  and  referred 
the  Flemington  and  Brighton  beds  and  the  gravel  of  Flagstaff 
Hill  to  the  Pliocene  Age.     (7  p.  13). 

In  1888,  Professor  Ralph  Tate  (8)  doubtfully  classed  the 
Cheltenham  beds  as  Miocene. 

In  1892,  one  of  the  present  authors  (11),  acting  on  the  advice 
Professor  Tate,  classed  the  Cheltenham  beds  as  Eocene. 

Early  in  the  following  year,  Mr.  T.  S.  Hart  (12)  gave  the 
results  of   prolonged,   careful  examination  of  the  rocks  of  the 
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Brighton  coast.  The  reference  to  Pliocene  age  and  identity  with 
the  Flemington  beds  was  unquestioningly  adopted.  The  rocks 
were  divided  lithologically  into  a  fourfold  series.  The  author 
stated  that  there  is  an  unconformity  in  the  beds.  We  have  had 
the  pleasure  of  going  over  the  coast  sections  in  company  with  Mr. 
Hart,  and  have  examined  some  of  these  unconformities,  which 
undoubtedly  exist.  The  best  we  have  seen  exposed  is  at  Red 
Bluff,  Sandringham.  We  are  not,  however,  inclined  to  attach 
much  importance  to  these  small  local  irregularities.  The  rapid 
alternations  of  sediment,  the  current  bedding,  and  the  occurrence 
of  fossil  trees,  pointed  out  by  Mr.  Hart,  imply  conditions  favour- 
able to  the  deposition  and  removal  of  strata,  which  would  produce 
unconformities,  but  would  not  indicate  any  difference  in  age.  In 
most  places  the  beds  succeed  one  another  with  no  appreciable 
break. 

In  the  same  year  the  authors  (13)  indicated  that  the  Flemington 
beds  were  probably  Eocene,  and  definitely  referred  the  blue  clays 
found  by  sinking  and  boring  at  Newport  and  Altona  Bay  to  the 
Eocene. 

Messrs.  Tate  andDennant(15)  definitely  classed  the  Cheltenbam 
beds  as  Eocene,  and  a  few  months  later  Professor  Tate  (16)  again 
expressed  the  same  view. 

Localities. 

1.  Beaumaris  (east  of  the  Hotel). 

This  is  the  richest  fossil  locality  that  is  exposed,  and  is 
probably  the  source  of  most  of  the  fossils  recorded  from  "  Chel- 
tenham "  and  "  Mordialloc."  A  slight  anticlinal  brings  up  the 
deeper  beds  in  which  the  fossils  are  most  plentiful,  the  strike 
being  parallel  to  the  coast  line.  In  the  northern  comer  of  the 
bay  the  eastern  limb  of  the  arch  suddenly  plunges  at  an  angle  of 
from  20°  to  25°  in  the  direction  E.  25''  S.  A  little  further  to 
the  south-west  the  dip  decreases  somewhat  and  swings  a  little 
more  to  the  southward,  being  E.  40°  S.  at  17°,  so  that  the 
anticline  has  a  slight  pitch  in  a  south-westerly  direction.  The 
beach  floor  has  long  been  a  favourite  collecting  ground,  and 
sharks'  teeth,  cetotolites  and  fragments  of  bone  were  formerly 
very  commonly  found.     Many  years  ago  it   was   noticed  that 
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these  could  be  obtained  in  situ  by  sinking  a  couple  of  feet  at  low- 
tide,  but  the  band  containing  them  is  not  exposed.  Loose 
nodules  of  limestone  occur  on  the  beach  mingled  with  ironstone 
pebbles,  which  form  a  coarse  shingle.  Many  of  the  limestone 
nodules  contain  perfect  casts  of  fossils,  which  are,  as  our  list 
shows,  all  typical  Eocene  species.  We  have  not  spent  much 
time  in  collecting  these  forms,  and  have  not  recorded  any 
collected  from  holes  sunk  on  the  beach  floor,  but  have  confined 
our  attention  to  the  strata  which  crop  out  along  the  base  of  the 
clifl".  An  examination  of  the  fossils  obtained  from  the  cliff" 
justifies  us  in  referring  the  exposed  beds  to  Miocene  age.  There 
are  a  few  species  of  which  the  range  will  be  thus  extended  into 
the  Miocene  ;  but  if,  on  the  other  hand,  the  beds  were  regarded 
as  Eocene,  a  very  large  number  of  the  most  characteristic 
Miocene  fossils  would  have  to  be  considered  as  common  to  both 
Miocene  and  Eocene  on  the  evidence  of  this  section  alone.  The 
band  yielding  teeth,  bones  and  ironstone  concretions  will  probably 
be  found  to  mark  the  junction  of  the  two  formations,  the 
Eocene  beds  occurring  below  it. 

Some  of  the  fossil  bands  are  fairly  rich  in  mollusca,  but  they 
are  much  decomposed  as  a  rule,  and  the  greatest  care  is  requisite 
to  obtain  whole  specimens.  Still,  we  have  obtained  a  fair 
number  of  species,  and  quite  enough  to  determine  the  age  of 
the  beds. 

The  character  of  the  beds,  seen  in  cliff"  section,  has  been  so 
carefully  described  by  Mr.  Hart  (12)  that  further  comment  is 
almost  unneccessary.  Taken  as  a  whole,  they  consist  of  quartzose 
sand,  with  a  varying  amount  of  argillaceous  material,  and, 
excepting  near  the  top  of  the  cliffs,  are  strongly  ferruginous. 

The  following  fossils  have  been  obtained  from  the  cliffs  at  this 
locality  : — 
Crustacea  {Cirripedia), 

?  Balanus  sp. 
Echinodermata, 

Lovenia  forbesi,  Woods  and  Duncan. 

Cidaroid  spines. 
Zoantharia, 

Placotrochus  deltoideus,  Duncan. 

Placotrochus  elongatus,  Duncan. 
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Brachiopoda. 

Terebratulina  catinuliformis  ?,  Tate. 
Magasella  compta,  G.  B.  Sowerby. 
Lamellibranchiata. 

Ostrea  arenicola,  Tate. 

Placunanomia  ione,  Gray. 

Pecten  antiaustralis,  Tate. 

Modiola,  n.  sp. 

Nucula  tenisoni,  Pritchard. 

Nucula,  n.  sp.  aff.  N.  morundiana,  Tate. 

Nucula,  n.  sp. 

Leda  woodsii,  Tate. 

Leda  vagans,  Tate. 

Leda  acinaciformis,  Tate. 

Leda,  n.  sp.  aff.  L.  huttoni,  T.  Woods. 

Leda,  n.  sp. 

Limopsis  belcheri,  Adams  and  Reeve. 

Pectunculus  cainozoicus,  T.  Woods. 

„  laticostatus,  Quoy  and  Gaimard. 

Cucullsea  corioensis,  McCoy. 
Trigonia  acuticostata,  McCoy. 
Crassatella,  n.  sp.  aff.  C.  oblonga,  T.  Woods. 
Crassatella,  n.  sp.  aff.  C.  abbreviata,  Tate. 
Carditella  polita,  Tate. 
Cardita  calva,  Tate, 
solida,  Tate, 
compacta,  Tate. 

„       delicatula  ?,  Tate. 

„       n.  sp. 

„       n.  sp. 
Lucina  arsea  ?,  Tate. 

„      sp. 
Diplodonta  sp. 
Chione  subroborata,  Tate. 

„      n.  sp.  aff.  C.  propinqua,  T.  Woods. 

„      n.  sp.  aff.  C.  ditnorphophylla,  Tate. 
Dosinia  johnstoni,  Tate. 
Tellina  sequilatera,  Tate. 

„      albinelloides,  Tate. 


?> 
?» 
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Tellina,  n.  sp.  aff.  T.  stirlingi,  Tate. 
Psammobia  hamiltonensis,  Tate. 
Semele  krauseana  ?,  Tate. 
Mactra  hamiltonensis,  Tate. 
Zenatiopsis  angustata,  Tate. 
Myadora  corrugata,  Tate. 
Myadora  praelonga,  Tate. 
Corbula  ephamilla,  Tate. 
Bamea  tiara,  Tate. 
Brechites  sp. 
Gastropoda, 

Triton,  n.  sp. 
Voluta,  n.  sp. 
Ancillaria  orycta,  Tate. 

„         n.  sp.  ? 
Harpa,  n.  sp.  aff.  H.  abbreviata,  Tate. 
Cassis,  n.  sp.* 
Pelioaria  coronata,  Tate. 
Terebra  additoides  ?,  T.  Woods. 
Cypraea  leptorhynclia,  McCoy. 

,,         n.  sp. 
Natica  varians,  Tate. 
„      substolida,  Tate. 

subinfundibulum,  Tate, 
hamiltonensis,  T.  Woods. 
Calyptrsea  crassa,  Tate. 
Crepidula  unguiformis,  Lamarck. 
Turritella  tristira,  Tate. 

„         acricula,  Tate. 

„         pagodula,  Tate. 
Kissoa,  sp. 

Bankivia  maxima,  Tate,  m.s. 
Leiopyrga  sayceana,  Tate. 
Calliostoma,  sp. 
Cylichna,  sp. 


*  This  speoies  nuty  possibly  be  the  same  as  that  recorded  by  Professor  B.  Tate,  from 
Cheltenham,  under  the  name  of  Cam9  textilU,  Tate.  My  examination  of  the  shells  has, 
however,  inclined  my  opinion  towards  regarding  the  present  fossil  as  spedflcally  distinct 
from  the  Murray  Cliffs  shell. 

18 
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Scaphopoda, 

Entails  mantelli,  ZitteL 
„        subfissura,  Tate. 

Dentalium  bifrons,  Tate. 
Pisces, 

Carcharodon  megalodon,  Agassiz. 
„  angustidens,  Agassiz. 

Oxyrhina,  sp. 

Notidanus,  sp. 

Lamna,  sp. 

Myliobates,  sp. 

Strophodus  eocenicus,  Tate. 

Palate,  aff.  Diodon. 

Vertebrae. 

Otoliths. 
Mammalia. 

Whale,  vertebrae,  etc. 

Cetotolites. 

Summary  (Chabman's  Road  End). 

Crustacea         _         .         .         _         -  1 

Echinodermata         _         -         ...  2 

Zoantharia 2 

Brachiopoda    -         -         -         -         -  2 

Lamellibranchiata    -         -         -         -  45 

Gastropoda 24 

Scaphopoda     -----  3 

Pisces 10 

Mammalia        -----  2 

91 

In  addition  to  the  above,  Professor  Tate  records  the  following 
species  from  Cheltenham  : — 

Natica  subvarians,  Tate. 

„      polita,  T.  Woods,  forma  typica,  Tate. 
„      perspectiva,  Tate. 
Pelicaria  clathrata,  Tate. 
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Sir  Frederick  McCoy  (6)  has  recorded  the  following  species 
from  Mordialloc  in  addition  to  those  above  mentioned  : — 
Pecten  yahlensis,  T.  Woods. 
Spondylus  pseudoradula,  McCoy. 
Aturia  australis,  McCoy. 
Physetodon  baileyana,  McCoy. 
These   probably  came  from  the  neighbourhood  of  Charman's 
Road. 

2.  Beaumaris  (West  of  Hotel). 

As  at  the  previous  locality,  the  rocks  are  mainly  ferruginous 
earthy  sandstones.  In  places  where  the  beds  are  hard,  beau- 
tifully sharp  impressions  of  shells  occur  in  profusion,  while  in 
others  calcareous  bands  full  of  shells  run  for  long  distances. 
Unfortunately  the  fossils  are  very  rotten,  and  it  is  difficult  to 
obtain  specimens  which  will  bear  removal.  The  commonest 
fossil  in  the  ferruginous  beds  is  Lovenia  forbesi^  which  occurs  in 
enormous  numbers  in  a  beautiful  state  of  preservation. 
Foraminifera. 
Echinodermata, 

t  Ortholophus  lineatus,  Duncan  (Temnechinus). 

t  Clypeaster  gippslandicus,  McCoy. 

t  Monostychia  australis,  Laube,  forma  loveni,  Duncan. 

Lovenia  forbesi.  Woods  and  Duncan. 
t  Pericosmus  sp.* 
Cidaroid  spines. 
Crustacea, 

Crab  chelae. 
?  Balanus  2  spp. 
Folyzoa, 
Brachiopoda, 

Terebratulina  catinuliformis  \  Tate. 
Magasella  compta,  G.  B.  Sowerby. 
Lamellibranchiata, 

t  Ostrea  manubriata,  Tate. 

„      arenicola,  Tate, 
t       „      sp. 

•  Identified  by  Sir  Frederick  McCoy. 

13a 
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Placunanomia  ione,  Gray. 
Pecten  antiaustralis,  Tate, 
t         »      polymorphoides,  Zittel. 
t         „      Zitteli,  Hutton. 
Modiola,  n.  sp. 
Nucula  tenisoni,  Pritchard. 

„       n.  sp.,  aff.  N.  morundiana,  Tate. 
Leda  woodsii,  Tate, 
t       „     crassa,  Hinds, 
t       „     n.  sp.  1. 
t       „     n.  sp.  2. 
Limopsis  belcheri,  Adams  and  Reeve. 
Pectunculus  cainozoicus,  T.  Woods. 
Trigonia  acuticostata,  McCoy. 
Crassatella,  n.  sp.,  aff.  C.  oblonga,  T.  Woods. 

„  n.  sp.,  aff.  C.  abbreviata,  Tate. 

Cardita  calva,  Tate. 
„        solida,  Tate. 
„        compacta,  Tate, 
t        „        spinulosa,  Tate. 

„        n.  sp. 
t  Diplodonta  suborbicularis,  Tate. 
t  „  crepidulseformis,  Tate, 

t  „  n.  sp. 

t  Montacuta  sericea,  Tate, 
t  „  n.  sp. 

Chione  subroborata,  Tate. 

„      n.  sp.,  aff.  C.  propinqua,  T.  Woods. 
„      n.  sp.,  aff.  C.  dimorphophylla,  Tate. 
t  Meretrix  paucirugata,  Tate. 
Dosinia  johnstoni,  Tate. 
Tellina  albinelloides,  Tate. 
„      sequilatera,  Tate. 
„      n.  sp.  aff.  T.  Stirling!, 
t  Donax,  n.  sp.  aff.  D.  epidermia. 
Mactra  hamiltonensis,  Tate. 
Zenatiopsis  angustata,  Tate. 
Myadora  corrugata,  Tate, 
t        „  brevis,  Sowerby. 
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Corbula  ephamilla,  Tate. 

Barnea  tiara,  Tate. 
Gastropoda, 

t  Trophon,  n.  sp. 

t  Pleurotoma,  n.  sp.  ? 

Pelicaria  coronata,  Tate. 

Cassis,  n.  sp. 

Natica  varians,  Tate. 

Calyptrsea  crassa,  Tate. 
t  Scalaria  triplicata,  Tate. 

Turritella  pagodula,  Tate. 
t  Turbo,  sp. 

Bankivia  maxima,  Tate,  m.s. 

Leiopyrga  sayceana,  Tate. 

t  „  quadricingulata,  Tate. 

Scaphopoda. 

Entalis  subfissura,  Tate. 
Pisces, 

Shark's  teeth. 

Mammalia, 

Whale  bones. 


Summary. 

Echinodermata 

-       6 

Crustacea         _         .         .         . 

-       3 

Brachiopoda     -         -         -         . 
Tiamellibranchiata    - 

-  2 

-  44 

Gastropoda       .         .         -         . 
Scaphopoda      -         -         -         . 
Pisces      -         -         .         -         . 

-  12 

-  1 

-  1 

Mammalia        -         -         -         - 

-       1 

70 
In  the  foregoing  list  the  species  marked  by  a  dagger  (f)  are 
additional  to  those  collected  at  the  Charman's  Hoad  end  of  the 
section.     They  are  as  follows  : — 

Echinodermata  -  .  .  _  4 
Lamellibranchiata  -  -  -  -  16 
Gastropoda      -----       5 

25 
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Total  from  Charman's  Road  (not 
including  Tate's  and  McCoy's 
records         -         -         -         -         -     19 

116 

In  the  above  116  records  there  are  fifty-nine  described 
molluscan  species  of  which  there  are  four  recorded  with  a  query 
until  better  material  is  obtained.  So  that  for  careful  and 
critical  comparison  with  specimens  from  our  other  fossil  localities 
we  can  take  into  consideration  fifty-five  species. 
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„        acricula,  Tate 

X 

- 

X 

X? 

„         pagodula,  Tate     - 

- 

- 

X 

- 

Leiopyrga  sayceana,  Tate    - 

- 

X 

x1 

- 

quadricingulata,  Tate  - 

- 

X 

X 

- 

Scaphopoda, 

Entalis  mantelli,  Zittel 

X 

X 

X 

- 

„      subfissura,  Tate 

X 

X 

X 

- 

DentaJium  bifrons,  Tate 

X 

X 

- 

- 

Lamellibranchiata, 

Ostrea  arenicola,  Tate 

- 

- 

X 

X 

„       manubriata,  Tate 

- 

X 

- 

- 

*Placunanomia  ione,  Gray     - 

X 

X 

X 

X 

Pecten  antiaustralis,  Tate   - 

« 

X 

X 

X 

„      polymorphoides,  Zittel 

X 

- 

- 

- 

„      zitteli,  Hutton 

X 

X 

- 

- 
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] 

Miocene 

k 

00 

• 

eS 

Cheltenham  Fossils. 

• 

g 
x 

•§1 

X 

§£ 

X 

South 
Austral! 

*Nucula  tenisoni,  Pritchard  - 

X 

Leda  woodsii,  Tate      -         .         .         - 

X 

X 

- 

- 

*     „     crassa,  Uinds     .         -         .         - 

- 

X 

X 

- 

„     aciDaciforuiis,  Tate     - 

- 

X 

. 

- 

„     vagans,  Tate      .         -         -         . 

X 

- 

X 

- 

*T  jmopsis  belcheri,  Ad.  &  R. 

X 

X 

X 

X 

Pectunculus  cainozoicus,  T.  Woods 

X 

X 

X 

- 

*           „          laticostatus,  Quoy  &  Gaim. 

X 

X 

X 

- 

CucuUsea  corioensis,  McCoy 

X 

X 

X 

X 

*Trigonia  acuticostata,  McCoy 

- 

X 

X 

X 

Carditella  polita,  Tate 

. 

X 

- 

- 

Cardita  calva,  Tate     - 

X 

X 

- 

- 

„      solida,  Tate     -         -         -         - 

- 

X 

X 

- 

„      couipacta,  Tate 

X 

- 

- 

- 

„      spinulosa,  Tate 

- 

- 

X 

- 

Diplodonta  suborbicularis,  Tate  - 

X 

X 

- 

X 

„           crepidulseforiiiis,  Tate 

X 

- 

- 

- 

Montacuta  sericea,  Tate 

X 

X 

- 

- 

Chione  subroborata,  Tate    - 

- 

X 

X 

X 

Meretrix  paucirugata,  Tate 

- 

X 

X 

- 

Dosinia  johnstoni,  Tate 

1 

X 

- 

- 

TelHna  albinelloides,  Tate   - 

X 

X 

- 

„      sequilatera,  Tate 

X? 

X 

X 

- 

Psammobia  hamiltonensis,  Tate  - 

- 

X 

X 

- 

Mactra  hamiltonensis,  Tate 

- 

X 

X 

- 

Zenatiopsis  angustata,  Tate 

X 

X 

- 

Myadora  corrugata,  Tate     - 

- 

X 

X 

X 

„       prselonga,  Tate 

- 

X 

X 

- 

*         „       brevis,  Sowerby    - 

X 

X 

X 

X 

Corbula  ephamilla,  Tate 

X 

X 

X 

X 

Barnea  tiara,  Tate      ,         .         .         - 

^ 

X 

X 

" 

Note.— Those  marked  A^ith  an  asterisk  are  living  species. 
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Summary  of  vertical  distribution  of  described  mollusca  from 
the  Cheltenham  cliflfs. 

Number  of  species  in  above  list  -         -  55 

Number  of  these  in  Eocene  elsewhere  29  (1  doubtful) 

Number  of  these  in  Miocene — 

Muddy  Creek  -         -         -  40 

Jemmy's  Point         -         -         -  41  (1  doubtful) 

South  Australia       -         -         -  17  (1  doubtful) 

Number  hitherto  regarded  as  Eocene 

only 4* 

Number  of  species  common  to  Eocene 

and  Miocene   -         -         -         -25(1  doubtful) 

Number    of    species    found    only   in 

Miocene  and  younger  beds       -  26 

Beaumaris. 

Eocene  Fossils  (from  Limestone  Shingle). 

Zoantharia, 

Placotrochus  deltoideus,  Duncan. 
Notocyathus  excisus,  Duncan. 
Polyzoa, 
Brachiopoda, 

Waldheimia  insolita,  Tate. 
Lamellibranchiata, 

Spondylus  pseudoradula,  McCoy. 
Gastropoda, 

Triton  cyphus,  Tate. 
„      gibbus,  Tate. 
„      textilis  ?,  Tate. 
Peristernia  murrayana,  ?,  Tate. 
Voluta  hannafordi,  McCoy. 
„       antiscalaris,  McCoy, 
„       strophodon,  McCoy. 
„       sp.  1. 
„       sp.  2. 


*  i.e.  except  those  recorded  as  Eocene  on  the  strength  of  their  occurrence  at  Cheltenham 
only. 
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Semicassis  sufflata,  T.  Woods. 

Cypraea  leptorhynclia,  Tate. 

Conus  ligatus,  Tate. 
„     cuspidatus,  Tate. 

Genotia  angustifrons,  Tate 

Natica,  sp. 

Turritella  murrayana,  Tate. 

Cerithium  apheles,  T.  Woods. 

Trochoid  casts. 
Cephalopoda, 

Nautilus,  sp. 
One  of  the  authors  has  elsewhere  recorded  thirty-two  species  of 
fossils  from  Cheltenham  (11).  As  uncertainty  exists  as  to  the 
exact  horizon  from  which  the  greater  number  were  obtained,  and 
as  there  is  evidence  that  some  species,  hitherto  regaixled  as 
Eocene,  transgress  at  Cheltenham  into  the  Miocene,  it  would,  we 
think,  be  injudicious  to  attempt  to  correct  the  list  there  given. 
The  only  safe  plan  is  to  erase  the  record  by  striking  out  the  word 
"Cheltenham"  wherever  it  occurs  in  the  catalogue.  The  locality 
is  correct,  the  horizon  may  be  surmised  for  most  of  the  forms, 
but  is  not  absolutely  certain. 

3.  Ricketts  Point, 

Mr.  J.  A.  Atkinson  first  drew  our  attention  to  the  fossils 
occurring  in  ferruginous  beds  here.  They  are  not  common  and 
as  is  usually  the  case  are  mere  casts. 

We  have  found  the  following : — Lovenia  forbesii^  Wds.  and 
Dune;  Leda  crassa^  Hinds;  Chione  subroborata^  Tate;  Dosinia 
johnstoni^T^Xe',  Tellina  albinelloides^  Tate;  Mactra  hamiltonensis^ 
Tate;  Donax^  sp.;  Zenatiopsis  an^ustata^  Tate;  Barnea  tiara, 
Tate ;  Scalaria  triplicata,  Tate ;  Leiopyrga  quadricingtilata,  Tate ; 
Z.  sayceana,  Tate. 

4.  Red  Bhtff,  Sandringham. 

The  cliff  is  about  eighty  feet  in  height.  The  upper  portion 
consists  of  about  sixty  feet  of  mottled  sandy  clay,  which  overlies 
the  denuded  surface  of  strongly  ferruginous  sandstones  full  of 
concretionary  nodules.     We  have  already  mentioned  that  we  do 
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not  think  that  this  unconformity  indicates  any  appreciable  lapse 
of  time  and  that  the  whole  cliff  belongs  to  the  same  period  of 
deposition.  The  ferruginous  beds  are  well  jointed  and  after 
keeping  fairly  horizontal  for  about  150  yards  they  slowly  sink 
with  a  dip  of  about  7°  and  pass  out  of  sight,  the  mottled  upper 
beds  coming  down  to  sea-level.  In  the  ferruginous  beds  there 
occur  small  lenticular  sheets  of  a  hard  grey  limestone.  In  our 
searches  for  fossils  at  this  locality  we  have  been  kindly  assisted 
by  Mr.  T.  S.  Hart  ajid  Mr.  W.  H.  F.  Hill,  who  have  placed  their 
material  at  our  disposal. 

We  obtained  the  following  fossils : — Lovenia  forbesit\  Wds. 
and  Dune;  Leda  rr^i'Xrt,  Hinds ;  Chione  subroboraia^  Tate; 
Dosinia  johnstoni^  Tate ;  Tellina  aibinelloides,  Tate ;  Mactra 
hamiltonensis^  Tate;  Modiola,  sp.  no  v.;  Meretrix  paudm^atay 
Tate;  M,  subtnultistriata^  Tate;  Zenatiopsis  angustata^  Tate; 
Entails  subfissura,  Tate;  Lelopyrga  quadrlclngulata^  Tate;  Z. 
saycea?ia^  Tate ;  Banklvla  maxima^  Tate,  m.s.;  Potamldes^  sp., 
CalyptriEii  crassa,  Tate. 

5.  Hampton  (Picnic  Point). 

On  the  point  south  of  the  pier  the  hard  ironstone  is  brought 
up  by  a  slight  roll  in  the  strata,  the  strike  of  which  is  S.25*'E., 
the  dip  being  about  5".  Some  of  the  bands  are  fairly  rich  in 
fossils. 

6.  Brighton  Beach. 

Casts  of  fossils  occur  in  ferruginous  beds  at  the  mouth  of  a 
gully  about  half-way  between  Picnic  Point  and  Brighton  Beach. 

7.  Brighton  Beach, 

The  point  north  of  tlie  pier  at  Brighton  is  formed  by  an 
outcrop  of  brown  jointed  sandstone  passing  up  into  mottled 
sandy  clays.  The  rocks  are  slightly  current  bedded,  and  though 
fossils  occur  they  are  scarce.  The  dip  as  plotted  from  two 
observed  apparent  dips  is  N.11°E.  at  13". 

8.  Brighton  Beach. 

The  locality  is  on  the  same  low  bluff  as  seven  and  on  the 
north  side  of  the  point. 
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9.  JRark  Street^  Brighton. 

Casts  are  common  in  ferruginous  beds  on  the  beach  at  the 
end  of  a  point  south  of  the  North  Brighton  Baths.  Mr.  T.  S. 
Hart  drew  our  attention  to  this  locality,  which  he  records  in 
his  paper  (12).  Leda  crassa.  Hinds;  Dosinia  joh/istoni,  Tate; 
Mactra  hamilionensis^  Tate ;  Leiopyrga  sayceana,  Tate ;  etc. 

10.  Bay  Street,  Brighton. 
Casts  in  ferruginous  sandstones  on  the  beach. 

11.  Park  Street,  Ehternwick. 

This  is  the  most  northerly  locality  in  which  we  have  found 
fossil  casts  in  the  beach  exposures. 

The  rocks  of  Point  Ormond  (Red  Bluff,  St.  Kilda)  do  not 
seem  to  contain  any  organic  remains  which  seem  to  be  confined 
to  the  deeper  seated  deposits  of  the  series.  A  small  outlier  at 
the  entrance  to  Kenney's  Baths  at  the  end  of  Fitzroy  Street 
composed  of  a  quartz  conglomerate  cemented  with  limonite  seems 
similarly  barren.  The  only  sign  of  the  beds  to  the  north  of  this 
on  the  beach  is  a  small  patch  of  shingle  near  the  Middle  Park 
Baths. 

12.  Asling  Street. 

We  found  numerous  casts  in  a  heap  of  rock  removed  during 
the  making  of  a  road  which  runs  from  Asling  Street  towards 
the  beach  just  before  the  latter  crosses  the  small  creek  which 
runs  into  the  Elwood  Swamp.  Mr.  Hart  kindly  made  enquiries 
and  found  that  the  material  all  came  from  the  excavation  beside 
which  it  lay. 

Dosinia  johnstoni,  Tate;  Leda  crassa,  Hinds;  Mactra  hamilton- 
ensis,  Tate ;  Leiopyrga  sayceana,  Tate ;  etc. 

13.  North  Road. 

Mr.  G.  Cuming  gave  us  some  blocks  of  fossiliferous  ironstone 
which  he  obtained  from  a  quarry  near  the  Brighton  Cemetery. 
We  have  not  visited  this  locality. 

Fossils. — Leda  crassa,  Hinds;  Leda,  sp.;  Mactra  hamiltonensis, 
Tate ;  Myadora  corrugata,  Tate ;  Chione,  sp.  ?  aff.  C.  propinqua, 
T.  Wds.;  Leiopyrga  sayceana,  Tate;  Bankivia  maxima.,  Tate,  m..s». 
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14.    Windsor. 

We  carefully  examined  the  Tertiary  grits  overlying  the  Silurian 
in  the  railway  cutting  under  the  Dandenong  Koad  at  Windsor, 
but  were  not  successful  in  finding  any  fossils.  However,  in  a 
collection  presented  by  the  Mining  Department  to  the  Working 
Men's  College  are  some  samples  of  a  ferruginous  sandstone 
containing  a  few  fossil  casts  and  labelled  "  Railway  Cutting, 
Windsor."  We  have  no  reason  to  doubt  the  correctness  of  the 
label,  as  a  part  of  the  cutting  is  now  inaccessible  owing  to  a 
retaining  wall  having  been  built. 

Fossils  obtained: — Polyzoa  ;  Spondylus  pseudoradula^  M*Coy; 
Cardita  polynema^  Tate;  Barbatia  simulans^  Tate;  B,  celleporacea^ 
Tate;  Lima  linguliformis^  Tate;  Z.  bassii,  T.  Woods;  Phos 
tardicrescens  %  Tate. 

15.  South    Yarra. 

The  low  platform  of  rock  left  in  the  angle  formed  by  the 
junction  of  the  Gippsland  and  Brighton  Railways  is  in  parts 
very  full  of  casts  and  we  were  fortunate  in  obtaining  some  large 
blocks  which  were  very  rich  and  which  we  carried  home  bodily 
for  careful  examination.  Although  the  fossils  are  so  different 
from  those  hitherto  dealt  with,  with  the  exception  of  those  from 
Windsor,  the  lithological  character  of  the  matrix  is  similar  to 
that  of  the  previous  sections.  We  have  not  found  any  fossils  in 
the  rocks  overlying  the  platform  nor  have  we  been  able  to  detect 
any  physical  break  between  them.  The  upper  beds  are  usually 
mottled  sands,  but  in  places  are  as  strongly  cemented  by  iron  as 
are  the  lower  ones.  An  examination  of  the  sections  along  the 
line  towards  Hawksburn  and  towards  Prahran  does  not  appear  to 
throw  any  light  on  the  dilO&culty.  We  are  inclined,  in  view  of 
the  section  in  Royal  Park,  described  below,  to  think  that  a 
distinct  palseontological  break  will  be  yet  found  and  that  the 
upper  beds  are  really  a  part  of  the  series  exposed  along  the 
Brighton  coast. 
Zoantharia, 

Coral  casts. 
Crustacea. 

Crab  carapace. 
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Polyzoa. 
Brachiopoda, 

Waldheimia  garibaldiana,  Davidson. 
Lamellibranchiaia, 

Placunanomia,  sp. 

Pecten  hochstetteri,  Zittel. 
„      polymorphoides,  Zittel. 

Lima  bassii,  T.  Woods. 
,,     linguliformis,  Tate. 

Spondylus  pseudoradula,  McCoy. 

Modiola,  sp. 

Leda  vagans  ?,  Tate. 

Pectun cuius  laticostatus,  Quoy  and  Gaimard. 
„  cainozoicus,  T.  Woods. 

Barbatia  simulans,  Tate. 
„        celleporacea,  Tate. 

Plagiarca  cainzoica,  Tate. 

Limopsis  belcheri,  Adams  and  Reeve. 

Chione  cainozoica,  T.  Woods. 

Cardita  polynema  Tate. 

Chama  lamellifera  ?,  T.  Woods. 
Gastropoda, 

Fusus  craspedotus  %  Tate. 

Nassa  tatei  ?,  T.  Woods. 

Lyria  harpularia,  Tate. 

Ancillaria  pseudaustralis,  Tate. 

Conus  heterospira,  Tate. 

Cypraea,  sp. 

Trivia  avellanoides,  McCoy. 

Semicassis  sufflata,  T.  Woods. 

Natica  hamiltonensis  ?,  T.  Woods. 

Calyptropsis  turbinata,  T.  Woods. 

Cerithium  flemingtonensis,  McCoy. 

Liotia  roblini,  Johnston. 

Astralium  (Imperator)  johnstoni,  Pritchard. 

Haliotis  naevosoides,  McCoy. 
Scaphopoda, 

Entails  mantelli,  Zittel. 
„      subfissura,  Tate. 
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Cn/sfacea. 

Crab  carapace  and  chelae. 
Polyzoa, 
Brachiopoda, 

Waldheimia  garibaldiana,  Davidson. 
„  insolita,  Tate. 

Lamellibranchiata. 
*Placunanomia,  sp. 
Lima  bassii,  T.  Woods. 

*  „     linguliformis,  Tate. 

„     (Limatula)  jeffreysiana,  Tate. 
Spondylus  pseudoradula,  McCoy. 
Nucula  tenisoni  %  Pritchard. 
*Barbatia  celleporacea,  Tate. 
„       simulans,  Tate. 
Cucullsea  corioensis,  McCoy. 
Cardita  polynema  ?,  Tate. 

*  „       delicatula  ?,  Tate. 
Mytilicardia,  sp. 

Chione  dimorphophylla,  Tate. 
„      cainozoica,  T.  Woods. 
*Corbula  ephamilla,  Tate. 
Gastropoda, 
*Triton,  sp. 
Fasciolaria  rugata,  Tate. 
Voluta  ancilloides,  Tate. 

„        sp.  (?  McCoyii,  T.  Woods). 
Pleurotoma  paracantha,  T.  Woods. 
Drillia,  sp. 

Genotia  angustifrons,  Tate. 
Conus  ligatus,  Tate. 

„      heterospira  ?,  Tate. 
Cyprsea  subsidua,  Tate. 
„      brachypyga,  Tate. 
„      sp. 
Trivia  avellanoides,  McCoy. 
*Harpa  tenuis,  Tate 
„       n.  sp. 
Cassis  exigua,  T.  Woods. 
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*Calyptr8ea,  sp. 
Natica,  sp. 
Solarium,  sp. 
Scalaria,  sp. 

Tenagodes  occlusus,  T.  Wds. 
*Thylacodes  conolielix,  T.  Woods. 

Cerithiura  flemingtonensis,  McCoy. 
*Triforis,  sp. 
Astralium  (Tmperator)  johnstoni,  Pritchard. 
Turbo  flindersi  ?,  T.  Woods. 
Opercula  of  Turbo. 
Calliostoma,  sp. 
Haliotis  naevosoides,  McCoy. 
„      mooraboolensis,  McCoy. 
*Emargiiiula,  sp.  aff.  E.  Candida,  A.  Adams. 
*         „  n.  sp.  1. 

„  n.  sp.  2. 

Acmaea,  sp.  aff.  A.  costata. 
Scaphopoda. 

Entalis  mantelli,  Zittel. 
Cephalopoda, 

Aturia  australis,  McCoy. 
Note. — The  species  marked  by  an  asterisk  were  collected  by 
Mr.  A.  W.  Craig,  M.A. 

Upper  Beds  (Miocene), 

Leda  acinaciformis,  Tate. 
Limopsis  belcheri,  Adams  <fe  Reeve. 
Dosinia  johnstoni,  Tate. 
Myadora  corrugata,  Tate. 
Tritonidea  brevis,  Tate. 
Terebra  geniculata,  Tate. 
„       catenifera,  Tate. 
Turritella,  sp. 
Pyramidella,  sp. 

Leiopyrga  quadricingulata,  Tate. 
Liotia,  sp. 
Entalis  subfissura,  Tate. 

And  other  indeterminate  univalve  and  bivalve  casts. 

u 


210      Proceedings  of  the  Royal  Society  of  Victoina. 

18.  Suiion  Street 

At  the  west  end  of  Sutton  Street,  North  Melbourne,  an  outcrop 
of  white  clay  is  visible  along  the  bank  of  the  swampy  land.  This 
is  marked  on  the  quarter-sheet  and  is  perhaps  one  of  the  localities 
from  which  Brough  Smyth  obtained  fossil  leaves,  as  he  only  gives 
his  locality  in  a  general  way.  We  were  unable  to  find  any  fossils 
in  the  deposit.  The  beds  are  well  stratified  and  consist  for  the 
most  part  of  white  clays  which  are  however  very  sandy  in  places, 
the  sand  being  very  coarse.  It  contains  large  ferruginous 
concretions  and  irregular  masses  of  fine  dark  coloured  trans- 
lucent flint.  Its  eroded  surface  is  covered  by  the  older  volcanic 
rock.  These  clays  represent  the  Miocene  of  Brough  Smyth's 
section  (4). 

19.  Flemington, 

At  the  top  of  the  opposite  escarpment  across  the  Moonee  Ponds 
Valley  a  small  excavation  yielded  a  few  forms  similar  to  those  of 
the  lower  beds  of  the  Royal  Park  cutting. 

20.  Brunswick  Road. 

The  ferruginous  grits  overlying  decomposed  volcanic  rock  in 
the  road  cutting  to  the  west  of  the  Moonee  Ponds  Creek  are 
fossiliferous,  though  the  variety  of  forms  does  not  seem  to  be  very 
great.  Mr.  G.  Sweet  drew  our  attention  to  the  occurrence  of 
fossil  leaves  in  some  of  the  upper  beds  in  the  cutting,  and  on  a 
visit  in  his  company  we  were  able  to  secure  evidence  of  their 
occurrence. 

Placunanomia,  sp. 

Leda  acinaciformis,  Tate. 
„     sp. 

Modiola,  sp. 

Chione,  n.  sp.  aff.  C.  propinqua,  T.  Woods. 

Cytherea  paucirugata,  Tate. 

Mactra  hamiltpnensis,  Tate. 

Zenatiopsis  angustata,  Tate. 

Corbula  ephamilla,  Tate. 

Peristernia  approximans,  Tate. 

Ancillaria  pseudaustralis,  Tate. 
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Natica  varians,  Tate. 

Hipponyx  antiquatus  %  Lamarck. 

Pyramidella,  sp. 

Leiopyrga  quadricingulata,  Tate. 

„         sayceana  %  Tate. 
Emarginula,  sp. 
Haliotis,  n.  sp.  aff.  H.  nsevosoides,  McCoy. 

21.  Spring  Creek, 

This  small  creek  enters  the  Saltwater  River  between  Braybrook 
and  Maribyrnong.  It  flows  through  plains  capped  by  newer 
volcanic  rock,  and  has  cut  through  this  to  the  underlying  form- 
ations. On  the  quarter-sheet  a  fault  is  marked  crossing  it  and 
lowering  the  newer  to  the  level  of  the  old  volcanic  rock  in  the 
creek  bed.  The  upper  volcanic,  wherever  it  is  visible  in  cliff 
section  in  the  neighbourhood,  is  seen  to  be  formed  by  a  very  thin 
flow,  and  to  assume  that  after  faulting  the  surface  had  been 
planed  down  to  its  present  level  contour  is  hardly,  we  think, 
justified.  An  examination  of  the  locality  induced  us  to  form  the 
opinion  that  the  appearance  is  due,  not  to  faulting,  but  to  the 
presence  of  an  old  valley  crossing  the  present  one  obliquely. 
This  old  valley  subsequently  became  filled  with  lava  which 
formed  the  plain.     The  fossils  found  were  indeterminate. 

22.   Green  Gully ^  Keiior, 

The  beds  in  this  pretty  little  glen  are  indicated  on  the  quarter- 
sheet  and  have  been  briefly  alluded  to  by  Mr.  Graham  Officer 
(14).  Aneroid  measurement  shows  that  the  depth  of  the  valley 
where  the  road  crosses  it  is  about  130ft.  The  section  here  is 
approximately  as  follows,  the  thickness  of  the  individual  beds 
being  estimated : — 

Newer  volcanic  rock    -         -  -  20  feet. 

Quartzites  and  grits     -         -  -  25    „ 

Ferruginous  grits  (fossiliferous)  -  20    „ 

Older  volcanic     -         -         -  -  65    „ 

130  feet. 

14A 
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A  few  yards  above  the  road  on  the  right  bank  the  ferruginous 
grits  are  in  their  lower  part  replaced  by  a  band  of  cream  coloured, 
earthy,  polyzoal  limestone  about  five  feet  thick.  It  is  full  of 
foraminifera,  echini  spines  and  polyzoa,  though,  as  is  usually  the 
case  in  such  rocks,  other  fossils  are  scarce.  In  patches  the  lime- 
stone is  altered  to  a  ^ne  grained,  hard,  reddish  rock  with  a 
conchoidal  fracture.  The  limestone  is  immediately  succeeded  in 
depth  by  decomposed  volcanic  rock  seamed  with  sheets  of 
secondary  ironstone.  The  limestone  is  very  quartzose  in  places 
and  passes  up  gradually  into  ferruginous  grit,  in  which  we  have 
not  been  able  as  yet  to  find  any  fossils. 

The  alteration  of  the  limestone  overlying  the  volcanic  rock 
here  is  of  interest  when  taken  into  consideration  with  similar 
developments  elsewhere.  At  Maude  the  alteration  is  so  pro- 
nounced in  places  that  the  officers  of  the  survey  were  led  to 
ascribe  it  to  the  effect  of  an  overlying  thin  sheet  of  volcanic 
rock.  We  have  shown  in  a  previous  paper  (17)  that  there  is  no 
intercalated  basalt,  and  that  the  appearances  which  suggest  its 
presence  are  really  due  to  the  deposition  of  the  limestone  in  the 
clefts  and  crannies  of  a  denuded  basalt  surface.  The  alteration 
cannot  then  have  been  produced  as  suggested.  In  fact  the  same 
section  shows  similar  polyzoal  limestones  overlain  by  100  feet  of 
basalt,  but  no  marked  changes  have  been  brought  about  by  the 
flow.  We  noticed  that  at  Maude  the  alteration  of  the  rock  was 
most  pronounced  where  it  lay  on  the  denuded  basalt  surface,  and 
became  less  marked  at  higher  levels,  but  were  quite  at  a  loss  to 
account  for  it. 

Since  then  we  have  examined  similar  altered  polyzoal  lime- 
stones at  Airey's  Inlet  where  it  lies  on  the  denuded  "surface  of 
the  great  basaltic  dykes  which  seam  the  ash  beds  and  on  the  ash 
beds  themselves.  Again  at  Point  Addis  we  have  the  pink  finely 
crystallised  limestone  passing  up  into  the  usual  loose-textured 
polyzoal  rock.  The  limestone  rests  on  a  great  thickness  of 
remarkable  black  clays.  In  the  Grange  Burn,  near  Hamilton, 
we  find  a  similar  limestone  highly  altered  and  plastered  down 
into  the  joints  and  irregularities  of  the  porphyry  where  the  latter 
crosses  the  stream.  Further  removed  from  the  junction  of  the 
two  formations  the  alteration  is  less  pronounced.  Similar  altera- 
tion is  found  in  the  polyzoal  rock  overlying  ash  beds  at  Curlewis 
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and  near  Batesford  where  the  granite  probably  underlies  at  no 
great  depth. 

There  is  one  feature  in  common  to  all  these  cases,  and  that  is 
the  comparative  imperviousness  of  the  bed  rock,  whether  it  be 
porphyry,  basalt,  decomposed  ash  or  sedimentary  clay.  The 
typical  polyzoal  limestone  is  very  open  and  porous,  and  it 
consequently  offers  a  free  channel  to  the  passage  of  underground 
waters,  which  would  accumulate  in  them  in  such  localities  and 
thus  bring  about  the  solution  and  redeposition  of  the  calcareous 
matter  and  so  destroy  in  places  all  evidence  of  organic  contents. 
Mr.  A.  W.  Howitt  (18,  p.  209),  mentions  a  similar  alteration  in 
Devonian  limestone,  which  a  previous  writer  had  explained  as 
due  to  the  intrusion  of  an  igneous  rock.  Mr.  Howitt  shows  that 
the  limestone  in  question  was  laid  down  on  a  shingly  bottom  and 
ascribes  the  alteration  to  the  infiltration  of  silica  set  free  during 
the  decomposition  of  the  porphyry  beneath. 

In  the  road  cutting  on  the  opposite  side  of  the  valley  the 
junction  of  the  tertiary  beds  with  the  underlying  volcanic  rock 
is  well  displayed.  The  upper  surface  of  the  latter  is  very  uneven 
and  the  rock  is  quite  wackenitic.  Immediately  resting  on  it  is 
a  bed  of  chocolate-coloured  grit  about  five  feet  in  thickness 
which  yielded  us  a  few  fossil  casts. 

We  found  Haliotis  ncsvosoides^  M*Coy,  and  a  shark's  tooth, 
possibly  Lamna, 

This  bed  is  overlain  by  about  four  feet  of  fine  grained  yellow 
Siindstones  which  are  current-bedded.  Over  this  again  come  thin 
beds  of  water- worn  gravel.  Over  a  wide  area  in  this  locality 
overlying  the  fossiliferous  beds  we  have  a  bed  of  sahdstone 
and  gravel,  which  in  some  places  is  loose  and  incoherent,  and  in 
others  is  cemented  so  as  to  be  a  hard  white  quartzite.  The  finer 
varieties  look  like  porcelain.  Of  the  equivalents  of  the  beds 
over  the  fossiliferous  grits  we  are  uncertain,  as  we  have  not  been 
able  to  get  a  junction  between  the  two  sets.  We,  however,  class 
them,  provisionally,  with  the  Miocene  series  till  further  evidence 
be  forthcoming. 
Foraminfera. 

Echinodermata.     Spines  and  cidaroid  plates. 
Polyzoa, 
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Brachiopoda, 

Waldheimia  garibaldiana,  Dav. 

Rhynchonella  squamosa,  Hutton. 

Terebratulina  scoulari,  Tate. 
Lamellibranchiata, 

limea  linguliformis,  Tate. 

Pecten  foulcheri,  T.  "Woods. 

Chione  cainozoica,  T.  Wds. 

Chama  lamellifera,  T.  "Wds. 

Spondylus  pseudoradula,  M*Coy. 
Gastropoda, 

Haliotis  nsevosoides,  M'Coy. 

Cerithium  flemingtonensis,  M*Coy. 

Conus  ralphii,  T.  Wds. 

Trivia  avellanoides,  M*Coy. 

Mitra  alokiza,  T.  "Wds. 

Turritella  murrayana  ?,  Tate. 

Potamides,  sp. 

Voluta  ancilloides,  Tate. 

Ancillaria  pseudaustralis,  Tate. 

Astralium  johnstoni,  Pritchard. 

Turbo,  sp. 

Semicassis  sufflata  T.  Wds. 

Tenagodes  occlusus  ?,  T.  "Wds. 
Scaphopoda, 

Dentalium  bifrons,  Tate. 
Pisces, 

Shark's  teeth. 
Mammalia, 

Bones  of,  ?  "Whale. 

23.    Newport. 

Several  bores  have  been  put  down  and  a  shaft  sunk  in  search 
of  coal.  Particulars  of  the  shaft  and  one  bore,  together  with 
samples  of  the  cores,  have  kindly  been  placed  at  our  disposal  by 
Mr.  G.  D.  Barker.  Details  of  another  bore  will  be  found, 
together  with  a  locality  plan,  in  the  Report  of  the  Secretary  for 
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Mines  for  1894.     The  beds  of  course  vary  in  thickness  in  the 
different  localities.     The  series  may  be  taken  as  follows : — 

1.  Newer  Volcanic 60  feet 

2.  Marine  Tertiaries.      The   upper   part   ferrugi- 

nous sands  and  yellow  clays,  which  are 
unfossiliferous.  The  lower  part  yellow  and 
gray  clays  with  hard  limestone  bands 
(Eocene  fossils) 120  feet 

3.  Estuarine   and   freshwater  beds,  composed  of 

sands,  clays,  fine  and  coarse  conglomerates, 

with  seams  of  brown  coal  -         -         -         -    190  feet 

4.  Silurian  (bored  into  for  over  70  ft.). 

Most  of  the  fossils  recorded  were  obtained  from  the  spoil  heap 
of  the  shaft. 
Foraminifera, 

Very  common. 
Porifera, 

Spicules  abundant. 
2^aniharia, 

Notocyathus,  sp. 
Flabellum  victorise,  Duncan. 

„         candeanum,  Edwards  <k  Haime. 
P]acotrochus  deltoideus,  Duncan. 
Polyzoa. 

"Very  common. 
Brachiopoda. 

Terebratulina  scoulari,  Davidson. 
Terebratula  vitreoides,  Tate. 
Lamellibranchiata, 
Ostrea,  sp. 

Dimya  dissimilis,  Tate. 
Lima  bassii,  T.  Wds. 
Spondylus  pseudoradula,  McCoy. 
*  Nucula  atkinsoni,  Johnston. 
„       tenisoni,  Pritchard. 
Leda  huttoni,  Tate. 
„     obolella,  Tate. 
„     woodsii  %  Tate. 
„     vagans,  Tate. 
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Led  a,  n.  sp. 

Limopsis  belcheri,  Ad.  <fe  R. 
Area,  n.  sp. 

Barbatia  celleporacea,  Tate. 
Cucullsea  corioensis,  McCoy. 
Trigonia  tubulifera,  Tate. 
Cardita  polynema,  Tate. 
Chione  cainozoica,  T.  Wds. 
Cytherea  eburnea,  Tate. 
Semele  krauseana,  Tate. 
„        vesiculosa,  Tate. 
Myadora  tenuilirata,  Tate. 
Corbula  ephamilla,  Tate. 
„        pixidata,  Tate. 
ft  Capistrocardia  fragilis,  Tate. 
Gastropoda, 

Typhis  acanthopterus,  Tate. 
Murex  lophoessus,  Tate. 
Triton  textilis,  Tate. 
„       tortirostris,  Tate. 
„        woodsii,  Tate. 
Fusus  craspedotus,  Tate. 
„      acanthostephes,  Tate. 
t      „      senticosus,  Tate, 
t      „      hexagonalis,  Tate. 
Latirofusus,  sp. 
Clavella  bulbodes,  Tate. 
Fasciolaria  exilis,  Tate, 
t  Siphonalia,  sp.,  aff.  longirostris,  Tate. 
Phos,  3  variciferus,  Tate. 
Nassa  tatei,  T.  Wds. 
Voluta  antiscalaris,  M*Coy. 
„      pseudolirata,  Tate. 
„      hannafordi,  M*Coy. 
„       sarissa,  Tate, 
t        „      strophodon,  M*Coy. 
Mitra  alokiza,  T.  Wds. 

„     ligata,  Tate. 
Marginella  propinqua,  Tate. 
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Marginella  wentworthi,  T.  Wds. 

„         micula,  Tate. 
Ancillaria  pseudaustralis,  Tate. 

„         semilsevis,  T.  Wds. 

,,  n.  sp. 

Columbella  clathrata,  Tate,  m.s. 

„  3  spp. 

Cancellaria  varicifera,  T.  Wds. 
Pleurotomidse,  19  spp. 
Genotia  angustifrons,  Tate. 
Pleurotoma  samueli,  T.  Wds. 
Conus  dennanti,  Tate. 
Cyprsea  leptorhyncha,  M*Coy. 
Semicassis  sufflata,  T.  Wds. 

*  Cassidaria  gradata,  Tate. 
Natica  haniiltonensis,  T.  Wds. 

„      substolida,  Tate. 
Xenophora  tatei,  Cossmann. 
Solarium  acutum,  T.  Wds. 
Turritella  platyspira,  T.  Wds. 

„         raurrayana,  Tate. 

„         acricula,  Tate. 

„         sp. 
Thylacodes  conohelix,  T.  Wds. 
Niso  psila,  T.  Wds. 

*  Odostomia,  n.  spp.  (2). 
Cerithium  apheles,  T.  Wds. 

„         cribarioides,  T.  Wds. 
t  „         In.  sp. 

X  Cerithiopsis,  2  spp. 
Triforis  wilkinsoni,  T.  Wds. 
„       n.  sp. 
t        „       n.  sp. 

*  Actseon,  sp. 
Ringicula,  sp. 
Cylichna,  2  spp. 

Sca/hopoda. 

Entails  mantelli,  Zittel. 
„       subfissura,  Tate. 
Dentalium  aratum,  Tate. 
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Pteropoda. 

Styliola  rangiana,  Tate. 
Pisces, 

Otoliths. 

Summary. 

Zoantharia       -         .         .         . 

-       4 

Brachiopoda    -         -         -         . 
Lamellibranchiata    - 

-  2 

-  25 

Gastropoda      -         -         .         . 
Scaphopoda      -         -         -         . 
Pteropoda        _         -         .         . 
Pisces 

-  82 
.       3 

-  1 

-  1 
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*  Species  collected  by  Mr.  E.  J.  Robertson. 
t  Species  collected  by  Mr.  A.  E.  Kitson. 
X  Species  collected  by  Mr.  Graham  Officer. 

24.  Altona  Bay, 

A  bore  was  put  down,  some  particulars  of  which,  with  locality 
plan,  are  published  in  the  Report  of  the  Secretary  for  Mines  for 
1894.  Practically  the  same  series  of  rocks  was  exposed  as  at 
Newport.  The  thin  sheet  of  volcanic  rock  however  was  overlain 
by  about  twenty  feet  of  post  tertiary  rocks,  containing  an  abund- 
ance of  recent  shells.  The  Marine  tertiaries  were  about  160ft. 
in  thickness.  Beneath  the  freshwater  beds,  the  Government 
report  states  that  "45ft.  lOin.  fine  white  quartz-drift  mixed  with 
shells  "  occurred.  Unfortunately  no  sample  of  this  interesting 
deposit  was  sent  to  the  department  nor  could  we  find  any  trace 
of  it  when  visiting  the  locality.  It  was  probably  too  incoherent 
for  a  core  to  be  drawn,  so  that  the  interesting  question  as  to 
what  the  fossils  were  will  probably  remain  unknown  as  the  bed 
lies  more  than  twenty  feet  below  the  brown  coal  seam.  Silurian 
was  struck  at  422  feet. 

The  small  amount  of  materia],  which  consisted  merely  of  drill 
cores,  which  we  had  to  work  on  prevents  the  list  of  fossils  from 
being  larger.  Some  of  the  beds  were  very  rich,  and  in  some 
places  the  core  was  quite  full  of  siliceous  sponge  spicules. 
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Foraminifera, 

Excessively  abundant. 
Porifera, 

Spicules  very  common.     The  siliceous  forms  comprise 

highly  compound  varieties. 
Zoantharia, 

Notocyathus  excisus,  Dune. 

„  australis,  Dune. 

Balanophyllia  australiense,  Dune. 
Echinodemiata. 

Cidaroid  spines. 
Annelida, 

Ditrupa,  sp. 
Polyzoa, 

Very  common. 

Brachiopoda, 

Waldheimia  garibaldiana,  Dav. 

Terebratula  vitreoides,  Tate. 

Terebratulina  scoulari,  Tate. 
Lamellibranchiata, 

Pecten  zitteli,  Hutton. 
„      dichotomalis,  Tate. 

Lima  (Limatula)  jefifreysiana,  Tate. 

Modiolaria  singularis,  Tate. 

Leda  vagans,  Tate. 
„     huttoni,  T.  Wds. 
„     obolella,  Tate. 

Limopsis  belcheri,  Ad.  &  R. 

Cuculliea  corioensis,  M*Coy. 

Chione  cainozoica,  T.  Wds. 

Cardita  delicatula,  Tate. 

Carditella  lamellata  ?  Tate. 

Semele  vesiculosa,  Tate. 

Corbula  pixidata,  Tate. 

Cuspidaria  subrostrata,  ?  Tate. 
Gastrc^oda, 

Murex  trochispira,  Tate. 

Triton  woodsii,  Tate. 
„      textilis,  %  Tate. 

Epidromus  tenuicostatus,  T.  Wds. 

Fusus  foliaceus,  Tate. 
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Fusus  craspedotus,  Tate. 
Nassa  tatei,  T.  Wds. 
Marginella  micula,  Tate. 

„  propinqua,  Tate. 

„  wenthworthi,  T.  Wds. 

„  n.  sp. 

Ancillaria  semilsevis,  T.  Wds. 
Columbella,  sp. 
Conus  heterospira,  Tate. 
Pleurotoma  murndaliana,  T.  Wds. 
Pleurotoma,  3  spp. 
Drillia,  3  spp. 
Genotia  angustifrons,  Tate. 
Cyprsea  leptorhyncha,  M*Coy. 
Cassidaria  gradata,  Tate. 
Turritella  platyspira,  T.  Wds. 

„         conspicabilis,  Tate. 

„         acricula  var.,  Tate. 

„         sp. 
Tenagodes  occlusus,  T.  Wds. 
Eulima,  2  spp. 

Cerithium  crebariodes,  T.  Wds. 
?  Cerithiopsis,  sp. 

Triforis,  sp. 
^Astele,  sp. 
Tinostoma  parvula,  T.  Wds. 
Scaphander  fragilis,  Tat^,  m.s. 
Cylichna,  3  spp. 
Ringicula,  sp. 
Actseon,  sp. 
Scaphopoda, 

Entalis  mantelli,  Zittel. 
„       subfissura,  Tate. 
Dentalium  aratum,  Tate. 
Pteropoda, 

Vaginella  eligmostoma,  Tate. 
Styliola  rangiana,  Tate. 
Spiralis  tertiaria,  Tate. 
Pisces, 

Otoliths. 
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Summary. 
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Tke  Geological  Structure  of  the  District. 

Having  now  considered  the  fossiliferous  localities  of  the 
Tertiary  Rocks  we  shall  make  a  few  remarks  on  the  structure 
of  the  area. 

Upper  Siluria7i, 

The  bed  rock  wherever  exposed  is  Upper  Silurian.  There  has 
been  no  attempt  to  work  out  in  the  field  the  stratigraphical 
relationships  of  the  different  fossiliferous  outcrops  of  these  rocks, 
and  very  little,  comparatively,  has  been  published  on  the  organic 
remains.  There  is  evidence,  as  will  be  shown  below,  that  these 
rocks  are  intruded  by  granitoid  rocks,  and  that  extensive  outcrops 
of  the  latter  formerly  occurred. 

The  Lower  Leaf  Beds ^  and  Brown-  Coals. 

An  outcrop  of  these  from  under  the  Older  Volcanic  Rock  at 
North  Melbourne  has  been  noticed  above,  though,  so  far,  we  have 
found  no  fossils  in  it.  Brough  Smyth  records  another  outcrop  at 
Footscray,  and  the  beds  are  indicated  as  occurring  near  the 
Industrial  Schools  in  Royal  Park. 

These  beds  thicken  very  much  to  the  south-west  where  they 
are  represented  by  the  brown-coal  deposits  of  Newport  and 
Altona  Bay.  The  age  indicated  for  the  northern  members  of 
these  beds  on  the  quarter-sheet  is  Pliocene.  Brough  Smyth  (4) 
gave  reasons  for  considering  them  to  be  Miocene,  and  his  classifi- 
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cation  is  adopted  by  Murray  (7).  We  have  elsewhere  (19) 
given  reasons  for  considering  them  to  be  very  early  Eocene  or 
Cretaceous. 

The  Older  Volcanic, 

We  have  elsewhere  shown  that  the  age  of  these  rocks  is  Eocene 
(17).  The  area  covered  can  be  seen  on  referring  to  the  quarter- 
sheets,  the  outcrops  being  confined  to  the  central  and  north- 
western part  of  the  district  under  consideration. 

At  Mentone  a  bore  for  water  was  put  down  which  is  stated  to 
have  reached  Silurian  at  a  depth  of  583ft.  No  basalt  was  found 
in  the  bore.  Fossils  occurred  at  86ft.;  150ft.;  235ft.;  253ft.; 
but  none  were  preserved.  We  have  to  thank  Mr.  G.  D.  Barker, 
for  the  particulars. 

At  Mordialloc  another  bore  put  down  for  the  same  purpose  in 
1887  reached  basalt  at  223ft.,  and  it  was  bored  into  for  a 
distance  of  17ft.  when  operations  were  suspended. 

At  Frankston  again  the  Volcanic  Rock  was  struck  under 
tertiaries  at  a  depth  of  250ft.  (4).  It  covers  a  large  part  of  the 
Mornington  Peninsula,  and  the  country  to  the  eastward. 

Marine  Eocene. 

The  evidence  put  forward  in  the  present  paper  shows  that  we 
may  consider  the  following  beds  as  Eocene — the  grey  clays  and 
limestone  of  Altona  Bay  and  Newport,  the  polyzoal  limestone 
and  the  ferruginous  beds  indicated  at  Keilor,  the  lower  beds  at 
Royal  Park  and  those  facing  them  at  Flemington,  lower  beds  at 
South  Yarra,  ?  Windsor,  and  the  unknown  beds  from  which  the 
limestone  shingle  of  the  Beaumaris  Beach  is  derived.  The 
deposits  at  Altona  Bay  and  Newport  were  unknown  to  the  old 
survey,  while  the  others  were,  with  perhaps  the  exception  of  the 
polyzoal  rock  at  Keilor,  which  was  merely  classed  as  Tertiary, 
grouped  with  the  other  ferruginous  beds  as  Pliocene.  The 
Eocene  beds  of  Royal  Park,  Flemington  and  Green  Gully  are 
evidently  littoral,  while  the  finer  nature  of  the  sediment,  and  this 
great  abundance  of  sponge  spicules  in  the  deposits  at  Altona  Bay 
suggest  deposition  in  deeper  water. 
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Miocene, 

An  examination  of  the  list  of  fossils  from  Cheltenham  leaves 
little  room  for  doubt  that  the  deposit  must  be  regarded  as  of  the 
same  age  as  the  upper  beds  of  Muddy  Creek  and  Jemmy's  Point. 

With  the  Cheltenham  beds  must  be  grouped  all  the  others 
from  which  we  have  recorded  fossils  in  the  present  paper,  with 
the  exception  of  those  above  indicated  as  Eocene.  Overlying 
these  beds  we  have  a  series  of  sandstones  and  gravels  which, 
wherever  seen  in  the  district  south-east  of  Melbourne,  appear 
to  be  inseparable  from  the  underlying  fossiliferous  Miocene. 
Towards  the  north  these  deposits  thin  out  on  the  flanks  of  the 
Silurian  and  are  probably  in  the  main  of  freshwater  origin.  To 
the  south-east  they  are  overlain  by  the  still  more  recent  deposits 
of  Carrum  Swamp  and  reappear  beyond  its  southern  boundary. 
They  cover  a  large  part  of  the  northern  portion  of  the  Mornington 
Peninsula,  where  they  can  be  seen  in  fine  cliff  section  uncomform- 
ably  overlying  the  Marine  Eocene.  Similar  rocks  reappear  in  the 
Bellarine  Peninsula  (11).  The  survey  grouped  these  rocks 
together  and  referred  them  to  the  Pliocene.  At  South  Yarra, 
and  if  the  locality  reference  of  the  fossils  be  correct,  at  Windsor, 
we  have  some  difficulty  in  deciding  whether  the  Eocene  has  or 
has  not,  a  Miocene  cover.  Provisionally,  however,  we  may  group 
the  superficial  rocks  of  this  area  with  the  rest  of  the  Miocene. 
Similarly  to  the  north  and  north-west  of  Melbourne  there  is,  in 
places,  considerable  difficulty  in  separating  the  Eocene  from  the 
Miocene  beds.  Probably  the  Eocene  does  not  extend  fufther 
north  than  the  line  from  Royal  Park  to  Keilor.  As  shown 
by  the  bores  at  Altona  Bay  the  Eocene  thickens  towards  the 
south.  It  thins  out  to  the  north  where  it  is  covered  by  the 
Miocene  which  overlaps  and  runs  far  inland  passing  under  the 
basalt  plains.  The  deposit,  where  not  protected  by  the  lava  flow 
has  suffered  much  from  denudation,  and  its  material  has 
frequently  been  redistributed.  This  great  denudation  had 
alretidy  progressed  far  before  the  outpouring  of  the  Newer 
Volcanic  Rocks,  and  in  some  places,  as  at  Northcote  Hill,  we 
find  an  inlier  which  rises  high  above  the  lava  plain. 

The  ferruginous  beds,  according  to  Selwyn  (1),  underlie  the 
lowland  between  Melbourne  and  Port  Melbourne.     The  bores  to 
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which  Selwyn  refers  were  probably  put  down  in  connection  with 
the  scheme  for  a  canal  from  Melbourne  to  the  bay  and  may  be 
the  same  as  the  series  alluded  to  by  Mr.  Henry  Ginn  (20). 
Another  series,  "  through  the  foot  of  Emerald  Hill "  by  Mr. 
James  Blackburn  (20),  seems  to  have  proved  nothing  but  the 
absence  of  "rock."  The  Coode  Canal  does  not,  as  shown  by 
Mr.  A.  H.  S.  Lucas,  cut  through  anything  but  the  post-tertiary 
series  (21).  There  is  no  evidence  to  show  whether  these  ferrugi- 
nous beds  under  the  area  in  question  are  Eocene  or  Miocene, 
though  from  the  depth  at  which  they  were  struck.  Eocene 
seems  more  probable.  The  same  uncertainty  prevails  about  the 
yellow  sands  and  clays  in  the  upper  part  of  the  Altona  Bay  and 
Newport  shafts. 

Taken  as  a  whole,  it  seems  that  the  Miocene  sediments  grow 
finer  as  we  approach  the  present  coast-line.  Conglomerates  are 
commoner  inland  where  they  cap  many  of  the  hills  and  extend 
over  wide  areas.  About  Brunswick  the  sections  exposed  in  the 
brick  pits  show  in  places  a  fairly  heavy  conglomerate  of  quartz 
pebbles.  On  the  Brighton  coast  the  beds  are  finer  in  texture 
and  no  coarse  conglomerates  have  come  under  our  notice,  while 
the  presence  of  fossil-wood  still  points  to  the  proximity  of  land. 
No  marine  fossils  have  been  recorded  at  any  great  distance  from 
the  present  coast-line  and  it  seems  probable  the  marine  series 
does  not  extend  far  inland,  but  gives  place  to  a  series  of  terrestrial 
and  freshwater  beds. 

The  thickness  of  the  Marine  Miocene  does  not  seem  to  have 
been  very  great.  The  section  exposed  in  the  Beaumaris  cliffs 
does  not  exceed  a  hundred  feet  in  thickness  and  may  be  taken 
as  indicating  approximately  the  thickness  of  the  series. 

The  dip  of  the  Miocene  beds  is  very  inconstant  and  is  as  a 
rule  slight,  5° -10"  being  the  usual  amount,  while  in  one 
instance,  at  Beaumaris,  the  dip  is  over  20°  though  only  persist- 
ing for  a  short  distance.  The  general  strike  is  about  north-west 
but  is  somewhat  variable.  The  deeper  beds  of  the  series  being 
more  ferruginous  than  the  upper  ones  are  more  weather-resisting 
and  when  brought  to  the  surface  on  the  shore-line  form  the 
points  which  project  into  the  bay.  Every  little  point  has  either 
a  mass  of  the  ferruginous  beds  in  situ  for  its  base  or  by  its  beds 
of  shingle  shows  their  near  proximity. 


Tertiaries  in  the  Neighbourhood  of  Melbourne,    225 

Tke  Newer  Volcanic  Rock. 

This  is  mapped  as  "  Upper  Newer  Volcanic  "  and  is  younger 
than  miocene.  Its  junction  with  the  underlying  ferruginous 
sands  and  gravels  of  probably  Miocene  age  may  be  seen  clearly 
in  a  quarry  behind  the  old  Flemington  Meat  Preserving  Works 
on  the  Saltwater  River  at  Maribyrnong,  and  in  several  other 
escarpments  along  the  Saltwater  from  here  up. 

Post  Tertiary. 

Near  the  Williamstown  Racecourse  is  a  large  area  covered 
with  marine  beds,  reaching  about  20ft.  above  sea-level.  Mollusca 
are  abundant  and  seem,  as  far  as  we  have  examined  them,  to  be 
all  living  species.  The  fossil  if  erous  beds  of  the  Yarra  Estuary, 
and  the  Elwood  Swamp,  the  silt  beds  of  Albert  Park,  marking  an 
old  course  of  the  Yarra  towards  St.  Kilda,  and  the  shell-bearing 
beds  of  the  Carrum  Swamp  may  be  referred  to  the  same  epoch. 

Capping  the  Miocene  from  Elsternwick  to  Mordialloc  recent 
shells  are  to  be  found  in  places.  These  have  frequently  been 
referred  to  as  indicating  a  recent  subsidence  and  subsequent 
upheaval.  As  far  as  our  observations  go  the  shells  are  confined 
to  the  present  coast  line,  and  Mr.  T.  S.  Hart  tells  us  that  he  is 
of  the  same  opinion.  Their  present  position  is  due  we  think  to 
two  causes :  the  lighter  shells  have  been  blown  up  the  slopes  by  the 
wind,  while  the  heavier  ones  may  have  been  carried  there  by  the 
natives.  At  Picnic  Point,  on  its  northern  side,  these  shells  can 
be  traced  from  sea-level,  where  the  deposit  is  daily  being  added 
to,  up  the  slope  to  a  height  considerably  above  the  level  of  even 
a  **  storm  beach."  If  a  cliff  were  cut  back  here  now  we  should 
have  a  similar  state  of  affairs  to  that  which  we  find  commonly 
along  the  coast. 

Origin  of  the  Sediments. 

Silurian  rocks  have  probably  yielded  the  greater  part  of  the 
Tertiary  sediments.  In  places,  however,  the  sand  grains  are 
large  and  roughened  so  that  the  presence  of  granite  in  the 
neighbourhood  is  probable.  Such  sands  occur  south-east  of  Black 
Rock.  The  quarter-sheet  states  that  the  Tertiary  rocks,  near  the 
Toorak  Railway  Station,  rest  on   "decomposed  granite."     The 

15 
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bed  rock  is  not  now  visible  about  here,  so  that  we  cannot  discuss 
this  statement.  The  new  edition  of  the  Catalogue  of  Rocks  in 
the  Technological  Museum  describes  a  specimen  (Nr.  I.,  79)  as 
*'  decomposed  granite  "  from  the  foundations  of  the  Royal  Hotel, 
St.  Kilda.  The  specimen  in  the  Museum  is  evidently  a  granitoid 
rock,  but  we  have  not  had  an  opportunity  of  closely  inspecting  it. 

The  sewerage  tunnel  under  Stoney  Creek,  north  of  the  pumping 
station,  passed  through  a  granitic  sand  composed  of  roughened 
quartz  grains,  white  clay  and  flakes  of  black  mica.  Mr.  Spry 
has  shown  us  similar  material  from  a  sewerage  shaft  near  the 
South  Yarra  Railway  Station.  The  large  sand  grains  in  the 
clays  under  the  Older  Volcanic  at  North  Melbourne  seem  to 
suggest  a  similar  granitic  origin.* 

In  conclusion  we  have  to  thank  numerous  friends  for  informa- 
tion, and  for  the  opportunity  of  examining  fossils  from  various 
localities.  Mr.  T.  S.  Hart's  knowledge  of  the  Brighton  district 
has  been  of  great  help.  Mr.  A.  W.  Craig  has  allowed  us  to 
carefully  examine  his  large  collections  from  the  Eocene  of  Royal 
Park.  We  have  also  received  fossils  from  various  localities  from 
Rev.  G.  Ramage,  Messrs.  J.  A.  Atkinson,  A.  E.  Kitson,  J.  T. 
Jutson,  E.  J.  Robertson,  Graham  Officer,  and  others,  while 
Messrs.  G.  D.  Barker  and  Hosie  have  kindly  supplied  us  with 
particulars  in  reference  to  several  bores.  Mr.  T.  W.  Fowler  has 
been  good  enough  to  survey  the  cutting  in  Royal  Park  for  us 
and  to  give  us  the  contour  of  the  cutting. 


^  Since  the  paper  was  read  Mr.  J.  A.  Atkinson  has  drawn  our  attention  to  the  presence 
of  a  decomposed  coarse  granitoid  rock  in  a  sewerage  shaft  at  Kensington  Road,  Toorak. 
Some  hundreds  of  loads  were  obtained. 
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In  the  Map  the  figures  refer  to  the  fossiliferous  localities  as 
numbered  in  the  body  of  the  paper. 
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EXPLANATION    OF    PLATE    VIII. 

Railway  cutting  in    Royal   Park.      The  measurements  were 
made  along  the  south-east  side.     North-east  end  to  left. 
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Art.  XV. — Catalogue  of  NoTv-Calcareous  Sponges  collected 
by  J.  Bracebridge  Wilson,  Esq,,  M.A.,  in  the 
Neighbourhood  of  Port  Phillip  Heads. 

Part  III. 
By  Arthur  Dbndt,  D.Sc, 

Professor  of  Biology  in  the  Canterbury  College,  University  of  New 
Zealand;   Corresponding  Member  of  the  Eoyal  Society  of  Victoria. 

Introductory   Remarks. 

The  present  instalment  of  the  catalogue  deals  with  the  families 
Axine//ida,  Suberitid(B  and  Spirastrellidce^  together  with  a  few 
specimens  which,  owing  to  the  difficulty  of  determining  their 
true  systematic  position,  were  accidently  omitted  from  their 
proper  places  in  the  preceding  parts.  .  Altogether  forty  species 
are  included  in  this  part,  of  which  twelve  are  new  to  science.  It 
has  been  necessary  to  erect  two  new  genera,  Sigmaxinella  and 
Pseudoclathria, 

.  This  brings  us  to  the  end  of  the  Monaxonida,  at  least  according 
to  the  acceptation  of  that  term  in  the  Challenger  Report,  but 
there  still  remain  a  number  of  genera  of  doubtful  position,  whose 
consideration  I  postpone  until  I  shall  have  been  able  to  study 
more  fully  the  Tetractinellid  Sponges,  with  which  they  seem  to 
have  more  or  less  affinity.  Such  are  the  genera  Tethea^  Chondrilla^ 
Stellettinopsis^  Trachya^  Halisarca  and  CJiondrosia, 

At  this  stage  of  the  work  one  cannot  help  being  struck  with 
the  exceeding  richness  of  the  monaxonid  sponge-fauna  of  the 
Victorian  coast.  The  present  catalogue  includes  altogether  135 
species  and  no  doubt  many  still  remain  to  be  discovered. 

Perhaps  I  may  be  allowed  in  this  place  to  express  my  very 
deep  regret  at  the  death  of  my  old  friend  Mr.  J.  Bracebridge 
Wilson,  to  whose  untiring  exertions  the  study  of  Spongology  is 
so  deeply  indebted,  and  whose  loss  leaves  a  gap  in  the  list  of 
Australian  Naturalists  which  we  can  scarcely  hope  to  see  filled. 
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Family  AXINELLIDuE. 

Skeleton  typically  non-reticulate ;  consisting  of  ascending 
axes  of  fibres  from  which  arise  subsidiary  fibres  radiating  to 
the  surface.  Fibres  typically  plumose.  Megascleres  typically 
stylote  but  ranging  to  oxeote.  Microscleres  rarely  present, 
never  chelae. 

Genus  Hymentacidon^  Bowerbank. 

Skeleton  reticulate,  with  or  without  well-defined  spiculo-fibre, 
not  plumose.    Megascleres  styli  or  subtylostyli.    No  microscleres. 

Von  Lendenfeld's  genus  Stylotella^  placed  by  himself  amongst 
the  Heterorrhaphidae  and  by  Topsent  amongst  the  Esperellinse, 
is  clearly  not  distinguishable  from  Hymeniacidoh^  even  when 
the  latter  is  employed  in  the  restricted  sense  of  the  Challenger 
Report. 

Hymeniacidon  rigida,  Lendenfeld,  sp. 

Stylotella  rigtda,  Lendenfeld,  Catalogue  of  Sponges  in  the 
Australian  Museum,  p.  186. 

I  identify  with  this  species  a  single  specimen  (R.N.  362)  of 
digitate  form,  with  thick,  irregular  branches  and  small  vents 
chiefly  on  the  sides  of  the  branches.  The  skeleton  is  a  loose 
reticulation  of  fairly  stout  and  slender  fibres,  branching  towards 
the  surface,  and  with  very  wide  irregular  meshes  between.  The 
fibres  contain  a  great  many  spicules  densely  packed  together  and 
invested  by  abundant  spongin.  A  large  number  of  spicules  are 
irregularly  scattered  between  the  fibres.  The  dermal  skeleton  is 
very  scanty,  consisting  of  sparsely  scattered  spicules  slightly  pro- 
jecting from  the  surface.  The  spicules  are  straight,  slender 
styli,  rather  abruptly  sharp-pointed  and  sometimes  with  slightly 
developed  heads.  They  vary  much  in  thickness,  averaging  say 
about  0-17  by  0*005  mm.  when  full-grown.  Judging  from  the 
fragment  sent  for  identification,  I  believe  that  B.M.  sp.  73,  left 
undescribed  by  Mr.  Carter,  also  belongs  to  this  species. 

jR.N,  362  (20  f.;  "pale  terra-cotta  red"). 

B.M.  sp.  73  (Reg.  86-12-15-35). 

Genus  Axinella^  Schmidt. 

Sponge  typically  ramose  but  may  be  massive.  Skeleton  fibre 
plumose.  Megascleres  stylote  and  sometimes  oxeote.  No 
microscleres. 
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Axineila  viiiosa,  Carter. 

Axinella  villosa^  Carter,  A.M.N.H.,  November,  1885,  p.  361. 

The  only  additional  specimen  of  this  species  is  short-stalked, 
bushy,  with  short,  thick,  digitiform  branches,  tapering  rather 
abruptly  to  their  apices  and  about  half  an  inch  thick  in  the 
middle.  The  surface  is  uniformly  granular.  The  texture  is 
firm  and  tough,  with  axial  condensation.  The  skeleton  is  very 
regularly  plumose,  and  the  spicules  are  stout  and  rather  short 
oxea,  with  a  few  stylote. 

R.M  1017  (x  B). 

BuVL  d.  83  {:' Axinella  villosa,''  Reg.  86-12-15-398). 

Axinella  stelliderma^  Carter. 

Axifiel/a  stellidenna,  Carter,  A.M.N. H.,  November,  1885,  p.  360. 

There  are  three  specimens  in  the  collection  which  T  have  some 
hesitation  in  identifying  with  this  species  because,  although  they 
agree  very  well  indeed  with  the  fragment  of  the  type  sent  to  me 
from  the  British  Museum,  there  is  one  feature  in  Mr.  Carter's 
original  description  which  I  cannot  find  in  any  of  the  specimens 
examined  by  me.  I  refer  to  the  long  spicule  "  projecting  from 
the  summit  of  the  granule  and  surrounded  at  its  base  sheaf-like 
by  a  number  of  shorter  ones."  In  my  preparations  all  the 
spicules  either  end  naturally  or  are  broken  off  short  at  or  near 
the  surface,  and  I  cannot  find  any  conspicuously  differing  in  size 
from  the  remainder.  I  find  that  the  largest  spicules  in  the  type 
measure  about  0*68  by  0'008  mm.,  which  agrees  very  well  with 
Mr.  Carter's  own  measurements. 

The  skeleton  is  very  Baspailia-\\^Q ;  with  a  central  axis  of 
thick,  anastomosing,  laminated  horny  fibres,  cored  by  the  slender 
styli,  from  which  loose,  irregular  slender  whisps  of  similar 
spicules  curve  outwards  towards  the  surface. 

The  external  form  varies  somewhat,  the  branches  being  some- 
times long  and  sometimes  short,  but  always  coming  off  more  or 
less  in  one  plane.  Two  specimens  show  minute  vents,  mostly 
marginal. 

The  name  stelliderma  is  hardly  well-chosen  and  evidently  refers 
to  a  very  minute  character  which  entirely  escaped  my  own  obser- 
vation, for  I  have  noted  the  surface  as  being  even  but  granular. 
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H.N.  271  (20  i.'y  "rich  maroon-red  mottled  with  a  lighter 
shade ");  887  (s.  9);  889  (s.  9). 

B.M.  sp.  60  {^^  Axineiia  stelliderma^  C.  one  of  types."  Reg. 
86-12-15-33). 

Axinella  acerata^  Carter. 

Axinella  stelliderma  var.  acerata^  Carter,  A.M.N.H.,  November, 
1885,  p.  360. 

I  identify  with  this  species  (which  appears  to  be  quite  distinct 
from  A,  stelliderma),  three  specimens  which  agree  with  Mr. 
Carter's  description  fairly  well,  except  that  the  colour  in  life 
was  yellow  or  orange  instead  of  purple,  and  I  have  been  unable 
to  recognise  in  my  sections  the  stellate  character  of  the  dermis. 
The  latter,  however,  I  imagine  to  be  due  to  the  arrangement  of 
the  soft  tissues  and  not  to  the  spicules,  and  it  may  even  be  an 
effect  of  shrinkage.  The  slender  oxeote  spicules  vary  a  good 
deal  in  size,  as  also  does  the  length  of  the  branches  of  which 
the  sponge  is  composed.  The  jRaspailia-\ike  arrangement  of  the 
skeleton  and  the  irregularity  exhibited  by  the  ends  of  the  oxeote 
spicules  are  characteristically  axinellid. 

/^.N,  355  (19  f.;  "dull  ochre-yellow");  358  (19  f.;  "orange"); 
405  (x,  19  f.;    "Indian  yellow"). 

Axinella  clathrata,  n.  sp. 

The  single  specimen  is  erect,  stipitate;  composed  of  short, 
slender,  subcylindrical  branches  extended  in  one  plane  and 
anastomosing  in  a  clathrous  manner.  Surface  glabrous  and 
minutely  conulose.  Vents  not  visible.  Colour  in  spirit  nearly 
white.     Texture  tough  and  resilient. 

Skeleton^  consisting  of  a  thick  central  axis  of  densely  but 
irregularly  packed  spicules,  occupying  nearly  half  the  entire 
thickness  of  the  branch  and  giving  off  at  frequent  intervals 
thick,  loose,  irregular  strands  of  spicules  towards  the  surface, 
where  they  end  in  the  low  conuli.     There  is  no  visible  spongin. 

Spicules^  long,  slender,  unequal-ended  oxea ;  usually  gently 
curved  and  sharply  pointed  at  both  ends  and  very  finely  at  at 
least  one,  but  sometimes  becoming  stylote;  measuring  about 
0-4  by  0-006  mm. 
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The  skeleton   is   very  like  that  of   a  Raspailia  but  for  the 
absence  of  spongin  and  of  spined  styli. 
R.N.  1006  (x  B). 

Axinella  pilifera^  Carter. 

Axinella  pilifera^  Carter,  A.M.N.H.,  November,  1885,  p.  362. 

It  is  with  some  little  hesitation  that  I  identify  with  this 
species  four  specimens  varying  from  massive  to  coral-like  in 
external  form.  The  surface  is  cactiform  and  glabrous,  minutely 
reticulate  between  the  conuli.  The  texture  is  very  soft  and 
spongy,  and  there  is  a  scanty  skeleton  of  stout  horny  libre 
containing  oxeote  spicules  which  measure  about  0'33  by  0*008 
mm.,  and  which  are  sometimes  arranged  in  a  typically  axinellid 
fashion.  The  fibres  end  in  the  conuli.  The  specimens  are 
very  opaque,  owing  to  the  development  of  immense  numbers  of 
granular  pigment  cells.     The  colour  in  spirit  is  pale  yellow. 

R,N.  463  (s.  9,  20  f . ;  ("  ochraceous-buff ") ;  493  (s.  10,  8  f.; 
"orange  ochraceous ");  904  (s.  10);  1109  (x  C). 

B.M.  sp.  62  {^'' Axinella  piiif era,  C.  Type;"  Reg.  86-12-15-135). 

Axinella  solida,  Carter. 

Axinella  solida,  Carter,  A.M.N.H.,  November,  1885,  p.  362. 

This  species  has  a  sessile,  spreading  or  proliferously  lamellar 
habit,  with  conulose  surface.  The  columnar  structure,  due  to 
the  plumose  skeleton  fibres,  is  very  characteristic.  The  spicules 
are  stylote,  varying  much  in  size. 

R,N.  731  (xB;  "wax-yellow");  738  (x  B ;  "orange");  890 
(s.  9);    1158. 

{B,M.  sp.  61,  labelled  '^Axinella  solida'^  and  registered  86-12- 
15-59,  contains  sigmata  and  trichodragraata,  and  is  evidently 
wrongly  named  ;  indeed,  Mr.  Kirkpatrick  informs  me  that  Mr. 
Carter  suggests  its  being  re-examined.  It  is  a  specimen  of 
Sigmaxinella  flabellata). 

Axinella  meloni/ormis,  Carter. 

Axinella  meloniformis,  Carter,  A.M.N. H.,  November,  1885, 
p.  362. 

The  original  type  was  globular,  sessile,  ridged  like  a  melon, 
but  it  was  very  small  and  may  well  have  been  young.     All  the 
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three  specimens  now  recorded  are  lobose  and  corrugated,  and  two 
of  them  have  short  stalks.  The  skeleton  is  very  irregular,  sub- 
reticulate,  with  a  tendency  to  form  slightly  plumose  fibres,  in 
which  the  rather  large  spicules  are  held  together  by  an  abundant 
coating  of  pale  spongin.  Even  in  the  type  specimen  a  few  styli 
occur  amongst  the  oxea. 

jR.JV,  337  ("dull  grey-buif,  with  brownish-red  on  higher  parts"); 
503  (x,  20  f;  "flame  scarlet");  605  (x,  20  f;  "cadmium  yellow"). 

B,M.  sp.  ft5  {^^  Axinelia  meloniformis,  C.  Type."  Reg.  86-12- 
15-117). 

Axinella  kirkii,*  n.  sp. 

Massive,  sessile,  hemispherical ;  sides  rugose ;  upper  surface 
covered  with  numerous  conspicuous,  short,  slender,  conical 
processes.  Vents  small,  scattered  on  the  upper  surface  between 
the  conuli.  Surface  glabrous  or  sub-glabrous,  with  beautifully 
reticulate  dermal  membrane  between  the  conuli  but  no  dermal 
skeleton.  Texture  compact,  firm,  but  compressible  and  resilient. 
Colour  in  spirit  yellowish-grey  or  brown. 

Skeleton  very  loose  and  irregular,  with  very  stout,  slightly 
plumose  columns  of  loosely  packed  spicules  ascending  and  ending 
in  the  conuli,  which  they  completely  fill  and  from  which  some  of 
the  spicules  project  beyond  the  surface.  In  the  body  of  the 
sponge  numerous  spicules  are  irregularly  scattered  between  the 
columns. 

Spicules  very  variable,  rather  large  but  slender,  gently  curved  ; 
oxeote,  stylote  or  strongylote.  Size  very  variable,  up  to  about 
1-0  by  0-009  mm. 

J^,N,  686 ;  884  (s.  9). 

Genus  Phakellia^  Bowerbank. 

Sponge  more  or  less  flabellate  or  cup-shaped.  Skeleton  often 
more  or  less  reticulate.  Megascleres  styli  and  often  oxea.  No 
microscleres. 

Phakellia  flabellata^  Carter. 

Phakellia  flabellatUy  Carter,  A.M.N. H.,  November,  1885,  p. 
363. 

*  Named  after  my  friend  Mr.  H.  B.  Kiric,  the  New  Zealand  Spongologist. 


•    -    »    * 
»     »     »  » 

*     4  » 
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Phakellia  crassa^  Carter,  A.M.N.H.;  November,  1885,  p.  363. 

Phakellia  villosa^  Carter,  A.M.N.H.,  November,  1886,  p.  379. 

(Not  Phakellia  Jlabellata^  Ridley  and  Dendy,  Challenger 
Monaxonida,  p.   171). 

Mr.  Carter's  three  species  appear  to  me  to  be  indistinguishable. 
The  sponge  is  characterised  by  its  stipitate,  flabellate,  often 
proliferous  external  form,  with  granular  surface  and  small 
stellate  vents.  The  skeleton  is  subreticulate  but  with  slightly 
plumose  main  fibres  curving  outwards  towards  the  surface.  The 
spicules  are  short  stout  styli,  sometimes  oxeote,  measuring  about 
0*25  by  001  mm.  in  the  type  of  P,  crassa^  and  varying  somewhat 
in  different  specimens. 

(By  an  unfortunate  oversight  the  name  Jiabellata  was  given  in 
the  Challenger  Report  on  tlie  Monaxonida  to  a  Phakellia  from 
Port  Jackson  which  is  quite  distinct  from  Mr.  Carter's  species. 
As  the  latter  has  priority,  though  only  by  a  short  while,  I 
propose  to  re-name  the  Challenger  species  Phakellia  jacksoniana), 

R,N,  326  (18  f.;  "orange-yellow");  679  (s.  9;  "orange");  1162 

(X). 

B,M.  sp.  b%  {''Phakellia  crassa,  C.  Type,"  Reg.  86-12-15-129); 
sp.  56  {''Phakellia  villosa,  C.  one  of  types,"  Reg.  86-12-15-78); 
d.  86  {"Phakellia  villosa,''  Reg.  86-12-15-437). 

Phakellia  tumida^  n.  sp. 

The  single  specimen  is  compressed,  lobose,  irregular ;  varying 
greatly  in  thickness;  thinnest  in  the  middle  and  with  the 
margin  more  than  an  inch  broad.  Vents  very  small,  abundantly 
scattered  on  the  margin.  Surface  uneven,  slightly  warty  and 
rugose ;  subglabrous ;  very  minutely  reticulate  on  the  flattened 
surfaces.  Compact  but  very  compressible  and  resilient.  Pale 
greenish-yellow  in  spirit. 

The  skeleton  is  a  pretty  close-meshed  but  extremely  irregular 
network  of  branching  and  anastomosing  fibre.  The  fibres  are 
about  0*09  mm.  thick,  not  very  definite,  containing  a  great  many 
spicules  and  no  obvious  spongin.  Towards  the  surface  the  fibres 
subdivide  rapidly  and  give  rise  to  the  dermal  tufts  of  spicules, 
which  in  surface  view  are  seen  to  be  arranged  in  a  close  reticula- 
tion. Large  numbers  of  spicules  are  thickly  scattered  in  the  soft 
tissues  between  the  fibres  of  the  main  skeleton. 
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Tlie  spicules  are  slightly  curved  styli  or  subtylostyli ;  gradually 
sharp-pointed  and  measuring  about  0-18  by  0*006  mm. 

This  species  appears  to  combine  the  characters  of  Hymeniacidon 
with  those  of  Phakellia  and  it  is  with  some  doubt  that  I  include 
it  in  the  latter  genus. 

R.N.  1155  (x). 

Genus  Acanthella^  Schmidt. 

Axinellidse  of  ramose,  bushy  or  f rondose  external  form ;  of 
cartilaginous  consistency,  and  with  glabrous  surface  beset  witli 
ridges  and  spines.  No  distinct  horny  fibre.  The  smooth  linear 
megascleres  range  from  stylote  to  oxeote  in  form.  No  micro- 
scleres. 

The  arrangement  of  the  spicules  in  dense  wide  tracts  with 
intervening  spaces  almost  or  quite  devoid  of  spicules  appears  to 
be  also  very  characteristic. 

Acanthella  stipitata^  Carter. 

AcantheUa  stipitata^  Carter,  A.M.N.H.,  May,  1881,  p,  380, 
pi.   xviii.,  fig.   8. 

Acanthella  cactiformis^  Carter,  A.M.N.H.,  February,  1885, 
p.    114. 

Acanthella  hirciniopsis^  Carter,  A.M.N.H.,  November,  1885, 
p.   364. 

Acanthellina  parviconulata,  Carter,  A.M;N.H.,  November, 
1885,.  p.   365. 

Acanthellina  rugolineata^  Carter,  A.M.N.H.,  November,  1885, 
p.  365. 

The  forms  here  included  all  appear  to  belong  to  ofie  very 
variable  species;  at  any  rate  there  are  so  many  intermediate 
characters  that  I  can  find  no  tangible  points  of  distinction 
between  them. 

R.N  389;  465  (x,  20  f.;  "poppy-red");  659;  740  (x  B; 
"orange");  1003  (two  specimens,  s.  1  and  x  B);  1004  (x  B); 
1058  (x  A);    1159;    1161  (x). 

B.M.  sp.  49  {''Acanthella  cactiformis,  C,"  Reg.  86-12-15-91); 
sp.  50  {"'Acanthella  parviconulata,  C,"  Reg.  86-12-15-56);  sp.  51 
{''Acanthella  hircitiiopsis^  0.,"  Reg.  86-12-15-38);  sp.  52  {"Acan- 
thella rugolineata,  C,"  Reg.  86-12-15-94);  d.  90  {"Acanthella 
mgolineata;'  Reg.  86-12-15-365). 
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Acanthella  tenuispiculata^  n.  sp. 

Compressed,  flabellate,  only  about  one-third  of  an  inch  thick  ; 

may  be  proliferous.     Surfaces  glabrous,  closely  beset  with  small 

conuli   which   are   sometimes  joined   in   short  ridges;    may  be 

minutely  porous  between.     Vents  in  one  specimen  net  seen,  in 

the  other  small  but  prominent,  scattered  on  both  surfaces,  each 

on  a  small  low  eminence.     Texture  tough,  compact,  leathery,  with 

strong  skeletal  condensation  in  the  median  plane.    Pale  yellowish 

pink  or  nearly  white  in  spirit. 

Skeleton  without  any  visible  spongin,  composed  of  long  slender 
spicules    densely   packed    together   in    the    median   plane    and 

extending   obliquely    outwards    and    upwards    in    thick    looser 

parallel  strands  into  the  low  conuli. 

Spicules  very  long  and  slender  styli  (sometimes  oxeote),  gently 
curved  and  with  irregular  points,  measuring  about  0*64  by  0*008 
mm.;  with  occasional  very  slender  sinuous  forms. 

R.N,  542  (x,  19  f.;  "orange-chrome");  1188. 

Genus  Ciocalypta^  Bowerbank. 

Sponge  with  large  subdermal  cavities  roofed  over  by  the 
dermal  membrane,  which  is  provided  with  a  well-developed 
dermal  skeleton  and  suppoi-ted  on  pillars  of  spiculo-fibre  radiating 
outwards  from  the  denser  central  portion  of  the  main  skeleton. 
Megascleres  stylote  or  oxeote.     No  microscleres. 

This  genus  includes  Mr.  Carter's  Leucophlosus,* 

Ciocalypta  penicillus^  Bowerbank. 

Ciocalypta  penicillus,  Bowerbank,  Mon.  Brit.  Spong.,  vol.  i., 
pi.  XXX.,  tigs.  360,  361  ;  vol  ii.,  p.  8.1 ;  vol  iii.,  p.  33,  pi.  xiii., 
iigs.  2,  3,  4. 

Leucophloeus  vtassalis.  Carter,  A.M.N.H.,  November,  1883,  p. 
323,  pi.  xiv.,  fig.  15. 

1  Ciocalypta  penicillus^  var.  aciculata^  Carter,  A.M.N.H., 
November,  1885,  p,  366. 

Leucophloea  massalis^  Carter,  A.M.N.H.,  November,  1885,  p. 
366. 


*  For  characters  of  Leucophlceus  see  A.M.N.H.,  February,  1884,  p.  180. 
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The  sponge  consists  of  a  massive,  rounded  base,  from  which 
spring  numerous  upright,  finger-like  processes.  The  dermal 
membrane,  with  its  abundant  spicules,  is  supported  over  large 
subdermal  cavities  by  columns  of  spicules  radiating  from  a  dense 
axial  skeleton  in  the  digitiform  processes.  The  spicules  are  all, 
or  nearly  all,  stylote,  and  of  variable  size,  sometimes  all  of  about 
the  same  diameter,  sometimes  with  some  of  the  internal  spicules 
much  stouter  than  the  others. 

Mr.  Carter  himself  points  out  the  close  resemblance  of  his 
species  to  that  of  Bower  bank,  as  follows  : — "  The  illustration  of 
C  penicillus  (op,  et  I.e.)  closely  resembles  in  figure  that  of 
Leucophlaus  massalis^  only  the  latter  is  more  compact  towards 
the  centre,  but  the  form  of  the  spicule  is  the  same,  viz.,  acuate, 
while  the  two  other  species  of  Ciocalypia  present  acerate  spicules;" 
etc.*  In  face  of  these  remarks  I  am  unable  to  understand 
why  the  genus  Leucophiceus  should  have  been  erected,  or  why 
Ciocalypia  penicillus  and  Leucophlosus  inassalis  should  have  been 
both  included  as  distinct  species  in  the  work  on  Mr.  Bracebridge 
Wilson's  sponges. 

R.N,  379  (s.  8,  8  f.;  "lemon-yellow"). 

B,M.  sp.  55  {''Leucophiceus  massalis,  C."  Reg.  86-12-15-82); 
d.  92  ("  Ciocalypia  penicillus''  Reg.  86-12-15-457). 

Ciocalypia  iyleri^  Bowerbank. 

Ciocalypia  iyleri,  Bowerbank,  Proc.  Zool.  Soc.  Lond.,  1873,  p. 
21,  pi.  iv.,  figs.  9-12. 

Ciocalypia  iyleri.  Carter,  A.M.N.H.,  November,  1885,  p.  366. 

The  sponge  is  massive  with  digitiform  processes,  like  C 
penicillus^  but  with  all  or  may  of  the  spicules  oxeote. 

Specimens  intermediate  in  spiculation  between  C.  penicillus  and 
C.  iyleri  are  met  with.  B.M.  sp.  54 1  is  very  remarkable  in  this 
respect  and  should  perhaps  form  the  type  of  a  new  species.  It 
has  a  mixture  of  very  stout  and  very  slender  siyli  in  the  main 
skeleton  but  only  very  slender  oxea  in  the  dermal  skeleton. 

R.N  585  (s.  1,  14  f.;  "  ochre-yellow ") ;  595  (x,  19  f:; 
'*primrose.yellow");  810  (s.  5);  905  (s.  8);  949  (s.  9);  1089 
(x  A);  1133. 


•  A.M.N.H.,  November,  1883,  p.  32«. 

t  Labelled  ••Ci(Hrrt/yi)rap«ifc«/«*,Bk.    P.P.H.  19  fms."    Reg.  86-12-15-138. 
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Ciocalypta  compressa^  Carter,  sp. 

Leucophlceus  compressus^  Carter,  A.M.N. H.,  November,  1883, 
p.  324,  pi.  xiv.,  fig.  16. 

This  species  is  at  once  distinguished  from  the  preceding  by  its 
compressed,  lobose,  flabellate,  proliferous,  sometimes  stipitate 
external  form.  The  dermal  skeleton  gives  to  the  sui^ace  a 
minutely  reticulate  appearance,  and  the  densely  spiculous 
dermal  membrane  is  supported  over  large  subdermal  cavities 
by  the  expanded  ends  of  the  outwardly  curving,  plumose  fibres 
of  the  main  skeleton.  The  spicules  are  rather  slender  oxea, 
gently  curved  and  gradually  and  smoothly  pointed,  very  variable 
in  size,  up  to  about  0*4  by  0*0083  mm.  in  the  specimen  measured. 

R,N.  272  (20  f.;  "yellowish  light  brown");  381  (19  f.);  449 
(s.  9,  17  f.;  "chrome-yellow");  500  (s.  6,  6  f.;  "ochre-yellow"); 
754  (s.  5;  wax -yellow  ");  806  (s.  5);  917  (s.  8);  961  (s.  6). 

Sigmaxinella^  n.  gen. 

Axinellidse  with  microscleres  in  the  form  of  sigmata  and 
trichodragmata. 

The  genus  comes  near  to  Thrinacophora,  Ridley  and  Dendy, 
but  differs  in  the  addition  of  the  sigmata,  and  as  there  are  three 
well-marked  species  exhibiting  this  character  in  the  collection, 
the  erection  of  a  new  genus  for  their  reception  seems  to  be 
desirable.  It  is  the  only  known  genus  of  Axinellidse  in  which 
sigmata  are  present  and  is  therefore  very  remarkable. 

Sigviaxinella  austraitana,  n.  sp. 

Sponge  consisting  of  a  bushy  bunch  of  rather  slender,  short, 
subcylindrical  or  somewhat  compressed  branches,  sometimes 
anastomosing  and  supported  on  a  short  stalk.  Surface  granular 
or  minutely  hispid.  Vents  small,  sometimes  stellate,  scattered 
or  serial  along  the  branches.  Tough,  compressible,  resilient. 
Pale  greyish-yellow  in  spirit. 

Skeletofi  Raspailia-\\\ie ;  consisting  of  a  thick,  dense  axial 
portion  from  which  slender  fibres  curved  outwards  towards  the 
surface,  where  they  end  in  sparse,  slightly  projecting  tufts  of 
spicules.  There  is  a  strong  development  of  pale  coloured 
spongin,   forming   definite   fibres    rather   sparsely   cored  by  the 
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spicules.  These  homy  fibres  form  a  close  reticulation  in  the 
axial  portion  of  the  sponge  and  to  a  less  extent  towards  the 
periphery.  The  relation  of  the  spicules  to  the  spongin  is  not 
very  definite,  they  are  chiefly  embedded  in  and  projecting  from 
the  main  fibres. 

Megascleres  slender,  ranging  from  stylote  to  oxeote,  often  with 
irregular  ends.  Size  very  variable,  up  to  about  0'3  by  0*006 
mm. 

Microscleres,  (a)  very  slender,  simple  and  contort  sigmata, 
varying  in  size,  up  to  about  0*33  mm.  from  bend  to  bend.  Very 
abundant,  in  bundles  (sigmadragmata)  or  scattered  separately ; 
(p)  short,  hair-like  raphides,  mostly  in  dense  bundles  (trichodrag- 
mata),  about  0*025  mm.  long.     Very  abundant. 

This  is  one  of  the  best  characterised  and  altogether  most 
satisfactory  species  in  the  collection. 

J^.iV  352  (19  f.;  "brownish-red");  388;  616  (x,  19  f.; 
'* orange-rufous,  lighter  orange  below");  654  (x,  20  f.;  "orange- 
rufous");  812,  1063. 

Sigmaxinella  flabellata^  Carter,  sp. 

Axinella  flabellata^  Carter,  A.M.N.  H.,  November,  1885,  p.  361. 

Sponge  composed  of  proliferous  lamellae  about  a  quarter  of  an 
inch  thick,  springing  from  a  short,  thick  stalk.  Surface  coarsely 
granular  or  minutely  conulose.  Vents  minute,  marginal  or 
scattered.  Colour  in  spirit  pale  greyish-yellow.  Texture  tough, 
fibrous,  resilient. 

Skeleton^  dense,  composed  of  loose,  plumose,  spicular  fibres, 
curving  outwards  towards  the  surface,  beyond  which  the  ends  of 
the  terminal  spicules  project  slightly. 

Megascleres^  more  or  less  curved  styli,  evenly  rounded  at  the 
base  and  gradually  and  sharply  pointed  at  the  apex ;  commonly 
rather  stout,  up  to  about  0*29  by  0*0166  mm.,  but  varying, 
especially  in  thickness. 

Microscleres^  (a)  numerous,  very  slender,  simple  and  contort 
sigmata,  measuring  about  0*0166  mm.  from  bend  to  bend;  (d) 
trichodragmata  and  scattered  rhaphides,  up  to  about  0*049  mm. 
long. 

Three  of  the  specimens  are  beset  with  parasitic  Actinozoa. 

16 
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R,N,  480  (x,  20  f;  "  vinaceous-cinnamon");  516  (s.  8,  9  f; 
"wood  brown");  681  ("sponge-brown");  819  (s.  1);  944  (x  A). 

B,M.  sp.  6 1  (wrongly  labelled  "  Axinella  soiida,"  Reg*  86- 
12-15-59). 

Sigmaxineila  ciocalyptoides^  n.  sp. 

Massive,  sessile,  rising  above  into  short  digitiform  projections ; 
the  whole  apparently  formed  by  the  incomplete  fusion  of 
numerous  vertical  processes  enclosed  below  in  a  common  dermal 
membrane.  Surface  acutely  conulose,  grooved  vertically ;  with 
very  distinct,  minutely  reticulate  dermal  membrane  supported  on 
fibrous  pillars  over  large  subdermal  cavities.  Vents  sometimes 
Jarge,  in  depressions  of  the  surface.  Texture  somewhat  cavernous 
but  firm  and  resilient.     Colour  in  spirit  pale  greyish-yellow. 

Skeleton^  composed  of  stout  ascending  columns  of  irregularly 
and  rather  loosely  arranged  spicules,  from  which  stout  plumose 
spicular  fibres  radiate  outwards  to  the  surface,  where  they 
end  in  small  conuli  from  which  the  ends  of  the  terminal 
spicules  project  somewhat.  There  is  a  good  deal  of  spongin  in 
some  of  the  fibres  but  its  development  appears  to  be  very 
irregular.  Transverse  sections  of  the  vertical  processes  are 
extremely  characteristic,  showing  the  central  mass  of  spicules 
occupying  about  a  quarter  of  the  diameter  of  the  section,  and  the 
stout  radiating  fibres  coming  off  from  it  at  wide  intervals  like  the 
spokes  of  a  wheel  and  with  the  large  subdermal  cavities  between 
their  outer  ends.     There  is  no  dermal  skeleton. 

Megascleres^  ranging  from  stylote  to  oxeote,  but  chiefly  styli ; 
slightly  curved ;  variable  in  size,  up  to  about  0*5  by  0*018  mm. 
but  seldom  so  stout. 

Microscleres ;  {a)  sigmata,  small  and  slender  but  extremely 
numerous,  simple  and  contort,  about  0'0166  mm.  from  bend  to 
bend ;  {b)  trichodragmata,  usually  small  bundles  of  short,  slender 
rhaphides  about  0*03  mm.  long ;  often  in  dense  agglomerations. 

The  specific  name  was  suggested  by  a  certain  resemblance  to 
the  genus  Ciocalypta^  from  which  the  present  species  differs, 
however,  in  the  absence  of  dermal  skeleton  and  the  presence  of 
microscleres. 

R,N,  338  (18  f;  "Projections  yellow-buff,  the  tympanised 
interstices  grey");  442  (s.  9,  17  f;  "cinnamon,  the  projections 
deep  chrome"):  882  (s.  9);  1092  (x  A). 
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Genus  Higginsia^  Higgin. 

Axinellidse  of  massive  or  lobose  external  form  and  irregular, 
confused  skeleton.  With  oxeote  or  stylote  megascleres  and 
small  spined  oxea  (microxea)  for  microscleres. 

This  genus  appears  to  be  nearly  related  to  Dendropsis^  Ridley 
and  Dendy,  but  differs  much  in  external  form  and  skeleton 
arrangement. 

Higginsia  ^oralloides,  Higgin. 

Higginsia  coralloides^  Higgin,  A.M.N.H.,  April,  1877,  p.  291, 
pi.  xiv.,  figs.  1-5. 

Higginsia  coralloides^  Carter,  A.M.N.H.,  November,  1885,  p. 
357. 

Higginsia  coralloides^  var.  massalis,  Garter,  loc.  cit. 

There  are  six  more  specimens  of  this  remarkable  sponge  in  the 
collection,  and  as  Higgin's  original  type  was  a  dried  and  washed 
out  specimen,  while  Carter  contents  himself  with  little  more 
than  identification,  it  may  be  desirable  to  add  a  few  particulars 
derived  from  well-preserved  spirit  specimens. 

The  external  form  varies  from  massive  and  irregular  to  stipitate 
and  thickly  flabellate  with  marginal  vents.  The  surface  is  rugose 
or  conulose,  with  reticulate  dermal  membrane  stretched  between 
the  projections.  Texture  pretty  compact  but  resilient  and 
yielding.     Colour  in  spirit  nearly  white. 

The  skeleton  is  very  confused  and  irregular,  without  any 
definite  fibre,  composed  of  densely  intermingled  oxeote  spicules, 
especially  aggregated  in  wide  tracts  which  trend  towards  the 
surface  and  end  in  the  conuli.  The  presence  of  these  ill-defined 
tracts  of  spicules,  with  intervening  spaces  almost  free  from 
megascleres,  gives  a  somewhat  columnar  character  to  vertical 
sections.  Internally  all  the  tracts  unite  in  one  dense,  irregular 
agglomeration  of  spicules. 

The  megascleres  are,  as  pointed  out  by  Higgin,  of  two  kinds, 
stout  oxea  and  slender  oxea,  the  latter  being  chiefly  aggregated 
in  loose  dermal  tufts  or  brushes.  The  microcleres  are  slender, 
slightly  curved,  often  angulated,  spined  oxea. 

Having  received  from  Mr.  Carter  a  boiled  out  preparation  of 
spicules  from  a  Grenada  specimen,  doubtless  Higgin's  original 
type,  I  have  been  able  to  satisfy  myself  of  the  correctness  of  the 
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identification.  The  curvature  of  the  ends  of  the  stout  oxeote 
spicule  shown  in  Higgin's  drawing  appears  to  be  immensely 
exaggerated,  as  a  rule  it  is  not  noticeable. 

R,N,  517  (s.  8,  9  f.;  "hair-brown");  643  (s.  8,  8  f.;  "ecru- 
drab  and  about  the  edge  maroon-purple,  subdued  with  a  wash 
of  brown");  891  (s.  9);  927  (s.  1);  1101  (x  C);  1140  (x). 

Higginsia  lunata^  Carter. 

Higginsia  lunata^  Carter,  A.M.]S",H.,  November,  1885,  p.  358. 

There  are  three  specimens  of  this  sponge  in  the  collection. 
They  are  all  massive,  sessile,  rising  above  into  short  digitiform 
processes  which  sometimes  bear  vents  at  their  summits.  The 
surface  is  conulose,  with  subglabrous,  minutely  reticulate  dermal 
membrane  between  the  conuli.  The  texture  is  compact  but  soft 
and  spongy. 

The  skeleton  is  feebly  developed,  sparse  and  irregular,  con- 
sisting of  very  loose  bands  of  spicules  trending  towards  the 
surface.  The  megascleres  are  very  long  but  fairly  stout  styli  and 
oxea,  commonly  with  irregular  ends.  There  are  also  numerous 
very  long,  slender  hair-like  spicules  which  may  be  young  forms 
of  the  last  or  possibly  rhaphides.  The  microscleres  are  minute 
fusiform  oxea,  usually  strongly  curved,  crescent-like;  Carter 
describes  them  as  microspined,  but  I  can  only  find  the  faintest 
trace  of  roughening.  All  the  specimens  which  I  have  seen  are 
densely  charged  with  pigment  granules,  which  render  the  sections 
somewhat  opaque. 

R.N.  374  (18  f.;  "Slate-brown  with  greenish  tinge");  -589 
(x,  19  f.;   "clove-brown,  at  base  sepia");  680  (s.  5). 

B.M,  sp.  68  {''Higginsia  lunata,  C."     Reg.  86-12-15-138). 

Genus  Trachycladus^  Carter. 

Axinellidse  with  oxeote  to  stylote  megascleres  and  minute 
spiral  microscleres. 

This  genus  probably  includes  Lendenf eld's  Spirophorella*  as 
Topsent  has  already  indicated,  though  the  type  species  of  that 
genus,  S,  digitata^  from  Port  Jackson,  appears  from  the  descrip- 
tion to  be  quite  distinct  from  the  common  southern  species 
Trachycladus  IcBvispirulifer, 


*  Catalogue  of  Sponges  in  the  Australian  Museum,  p.  236. 
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Trachydadus  Icevispirulifer,  Carter. 

Trachydadus  Icevispiru lifer,  Carter,  A,M.N.H.,  May,  1879,  p. 
343,  pi.  xxviii.,  figs.  1-5,  and  November,  1885,  p.  357. 

This  species  forms  ^  a  very  characteristic  element  of  the 
sponge  fauna  of  Southern  Australia  and  may  be  very  readily 
recognised  by  its  irregularly  branched  external  form  with 
usually  long  and  slender  branches,  by  its  brilliant  red  or  orange 
colour  in  life,  disappearing  in  spirit,  and  by  its  abundant 
minute  spiral  microscleres.  Scarcely  less  characteristic  of  the 
species  is  the  presence  of  immense  numbers  of  short,  jointed 
algal  rods,  in  which,  according  to  Mr.  Carter,  the  red  colour  is 
lodged  and  which  give  to  sections  of  the  sponge  a  very  peculiar 
opaque  appearance. 

Some  of  my  specimens  exhibit  faint  microspination  of  the 
spiral  microscleres.  This  is  especially  seen  in  R,N.  415  and 
1046,  which  are  also  of  more  robust  and  shorter  branched  habit 
than  usual.  It  must  be  remembered,  however,  that  the  original 
type  figured  by  Carter  was  also  short-branched. 

R,N.  297  (20  f.;  **  orange-red  ");  306  (20  f.;  '*  orange-scarlet"); 
366  (20  f.;  "crimson");  415  (x,  19  f.);  426  (x,  19  f.;  "flame- 
scarlet");  467  (x,  20  f.;  "orange-chrome");  470  (x,  20  1; 
"scarlet");  983  (s.  1);  984  (s.  1);  1000  (s.  1);  1035  (x  B); 
1046  (x  B);  1061  (x  A). 

B,M.  sp.  71  ("  Trachydadus  Icevispirulifer  0,"  Reg.  86-12-15- 
42);  d.  126  ("  Trachydadus  Icevispirulifer,''  Reg.  86-12-15-421). 

Family   SUBERITID^. 

Megascleres  typically  tylostylote,  sometimes  stylote.  No 
microscleres.  Sponge  usually  massive.  Spongin  usually  absent. 
Usually  with  a  dermal  crust  of  radially  arranged  spicules. 

Genus  Suberites,  Nardo. 

Sponge  usually  irregular  in  form,  massive  to  ramose,  without 
mammiform  projections  and  without  marginal  fringe  of  spicules. 
Usually  with  well-developed  heads  to  the  tylostyli. 

Suberites  carnosus,  Johnston  sp. 

Halichondria  carnosa,  Johnston,  British  Sponges,  p.  146,  pi. 
xiii.,  figs.  7,  8. 
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Hymeniacidon  carnosa,  Bowerbank,  Mon.  Brit.  Spong.,  vol.  ii., 
p.  203,  vol.  iii.,  pi.  xxxvi.,  figs.  5-9. 

Suberiies  carnosus,  Ridley,  ZooL  Coll.  H.M.S.  "Alert,"  p.  465. 

Suberites  giobosa,  Carter,  A.M.N.H.,  February  1886,  p.  116. 

Subetites  {Hymeniacidon)  carnosus^  Carter,  A.M.N.H.,  Decem- 
ber, 1886,  p.  456. 

Suberites  camosus,  Ridley  and  Dendy,  Challenger  Monaxonida, 
p.  197. 

This  species  is  easily  recognised  by  its  globular  to  fig-shaped 
external  form,  compact  structure  and  long,  slender,  pin-headed 
spicules  (tylostyli)  arranged  confusedly  in  the  interior  and  in 
radiating  brushes  at  the  surface.  The  spicules  in  my  specimens 
measure  about  0*29  by  0*004  mm.,  which  is  rather  smaller  than 
Bowerbank  gives  for  the  British  form.  My  Victorian  specimens 
are  also  characterised  by  conspicuous,  usually  large  vents,  while 
in  the  British  form  the  vents  are  inconspicuous,  but  this 
difference  can  scarcely  be  specific. 

R,N,  294  (20  f.;  "brownish-yellow");  427  (x,  19  f.;  "Cinna- 
mon");  1010  (x  B);  1034  (x  B);  1090  (x  A). 

B,M,  sp.  15  {''Suberites  globosa,  Carter?"  Reg.  86-12-15-106); 
d.  119  {'' Suberites  carnosa,''  Reg.  86-12-15-386). 

Suberites  flabellatus^  Carter. 

Suberites  flabellat us y  Carter,  A.M.N.H.,  February,  1886,  p.  117. 

?  Suberites  globosa  (elongated  form),  Carter,  A.M.N.H.,  Febru- 
ary, 1886,  p.  116. 

This  species  is  very  common  in  Port  Phillip  and  may  be  easily 
recognised  by  its  compressed,  lobose,  digitate  or  branching  form, 
its  orange  or  yellow  colour  in  life,  fading  in  spirit,  and  its  typical 
pin-headed  spicules  considerably  larger  than  those  of  S,  carnosus, 

i?.iV:  296  (20  f.;  "wax-yellow");  378(18  1;  " dark  orange"); 
488  (s.  10,  8  f.;  " orange-ochraceous");  623  (x,  19  f.;  "orange"); 
799  (s.  10);  809  (s.  5);  893  (s.  10);  988  (s.  9);   1012  (x  B). 

BM,  d,  115  {'' Suberites  flabeilata;'  Reg.  86-12-15-384);  d.  116 
{''Suberites  globosa  (branching  form),"  Reg.  86-12-15-378). 

Suberites  insignis^  Carter. 

Suberites  insignis.  Carter,  A.M.N.H.,  February,  1886,  p.  118. 
This  species  is  distinguished  by  its.  massive  form,  with  wide 
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canals  internally,  and  its  dark  grey  colour  in  life  and  in  spirit. 
My  specimen  is  only  a  piece,  so  that  I  cannot  confirm  Carter's 
observations  on  the  remarkable  canal  system. 

R,N.  705  (s.  5 ;  **  dark  slate,  turns  green  in  spirit "). 

B,M,  sp.  U  {''Subenies  insignis  C.  Type;"  Reg.  86-12-15-125). 

Suberites  wtlsont\  Carter. 

Suberiies  wilsoni^  Carter,  A.M.N. H.,  February,  1885,  p.  113. 

This  species  is  quite  unmistakable  on  account  of  its  brilliant 
carmine  ot  purple  colour^  which  is  not  lost  either  in  spirit  or  in 
drying,  and  which  has  a  remarkable  power  of  staining  other 
objects  when  it  is  bruised  in  sea-water.  It  grows  to  a  large  size 
and  Ls  massively  lobose,  with  large  vents  arranged  along  the 
prominent  ridges,-  and  it  usually  contains  a  great  deal  of  coarse 
sand. 

R,N,  331  (18  f.;  "rich  aster-purple");  524  (x,  20  f.;  "aster 
purple  "). 

B,M.  sp.  13  C' Suber/tes  wilsoni,  C";  Reg.  86-12-15-107);  d. 
113  {''Suberites  wilsoni'']  Reg.  86-12-15-253). 

Suberites  spirastrelioides^  n.  sp. 

?  Suberites  wilsoni^  var.  albidus.  Carter,  A.M.N. H.,  February, 
1886,  p.  116. 

The  single  specimen  is  massively  lobose,  compressed  to  a 
narrow  ridge  at  the  top.  Surface  warty  below,  slightly  rugose 
longitudinally  above.  Vents  rather  large,  in  close-set  single 
series  on  the  ridge-like  margin.  Wide  oscular  tubes  lead  up  to 
the  vents,  running  parallel  up  each  flattened  side  just  beneath 
the  surface  in  a  very  characteristic  manner.  Texture  compact 
but  somewhat  cavernous;  scarcely  compressible,  with  much  coarse 
sand  internally.  Colour  internally,  in  spirit,  sandy-yellow.  (The 
surface  is  now  dark  purple,  but  that  this  is  due  to  artificial 
staining,  probably  by  some  other  sponge,  is  proved  by  the  fact 
that  two  of  the  cut  surfaces  have  the  same  colour,  and  the  colour 
does  not  penetrate  beyond  the  surface). 

Skeleton,  extremely  confused,  cH>mposed  of  slender  spicules,  for 
the  most  part  abundantly  and  irregularly  scattered,  but  with  a 
slight  tendency  to  collect  together  in  loose  fibres  which  may  then 
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form  an  irregular  reticulation.  The  dermal  skeleton  is  rather  lax 
for  a  Stdberites,  composed  of  radiating  tufts  of  similar  spicules, 
frequently  interrupted  by  a  delicate  pore-bearing  membrane. 

Spicules,  long,  slender,  styli  or  subtylostyli,  straight  or  slightly 
curved;  with  feebly  developed  and  irregular  heads  or  none  at 
all;  usually  fairly  sharply  pointed  at  the  apex.  Size  tolerably 
uniform  throughout,  say  about  0*37  by  0*006  mm.,  with  no 
marked  distinction  between  the  dermal  and  deep  spicules. 

I  have  little  doubt  that  this  species  is  identical  with  Mr. 
Carter's  ^S".  wilsoni^  var.  albidus,  though  in  the  absence  both  of 
proper  description  and  specimen  of  the  latter  it  is  impossible  to 
be  certain,  and  it  seems  safest  to  give  it  a  distinct  specific  name. 
The  absence  of  the  very  remarkable  and  characteristic  colour  of 
S,  ivilsoni  appears  to  be  sufficient  reason  for  specific  distinction 
in  this  case. 

RM.  1128  (x). 

Suberites  difficilis,  n.  sp. 

Sponge  massive,  rounded,  lobulated,  compressed.  Vents? 
Surface  granular  to  subglabrous.  Texture  compact,  corky, 
scarcely  compressible.  Colour  in  spirit  pale  yellow  (accidentally 
stained  pinkish  on  the  outside). 

Skeleton,  internally  composed  of  loose,  irregular  bands  of  rather 
large  spicules  forming  a  very  irregular  network,  the  meshes  of 
which  are  filled  with  numerous  much  smaller  spicules  thickly 
scattered  through  the  soft  tissues.  Dermal  skeleton  composed 
of  dense  brushes  of  the  smaller  spicules  arranged  radially  at  the 
surface  in  the  usual  manner. 

Spicules,  of  two  very  distinct  sizes,  though  of  course  with 
intermediate  forms ;  {a)  relatively  large,  long  and  slender, 
straight  or  nearly  so,  fusiform,  tapering  gradually  to  each 
end,  sharply  pointed,  without  heads  or  with  slightly  developed 
annular  swellings  at  some  little  distance  from  the  evenly  rounded 
base,  size  variable,  averaging  say  about  0*9  by  0*01  mm.,  but 
difficult  to  measure,  as  owing  to  their  great  length  they  are 
generally  broken  in  the  section,  (b)  Of  the  same  form  as  the 
above  but  very  much  smaller,  averaging  say  about  0*12  by 
0-014  mm. 
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This  is  an  extremely  difficult  species  to  characterise,  and  may 
perhaps  be  best  recognised  by  the  subreticulate  character  of  the 
main  skeleton,  and  the  two  very  different  sizes  of  spicules  of 
which  it  is  composed,  together  with  the  feebly  developed  heads 
to  the  spicules,  which  are  often  simply  stylote. 

J^,N,  1129  (x);  ?394. 

ySuberites  parasiticus,  Carter]. 

Suberites  parasitica,  Carter,  A.M.N.H.,  February,  1886,  p.  119. 

Our  knowledge  of  this  species  is  altogether  too  insufficient  to 
justify  its  maintenance,  the  type  being  merely  "a  thin  layer  of 
small  pin-like  spicules  about  40  by  1 -6000th  inch,  together  with 
others  of  ?  Halichondria  panicea  about  twice  the  length,  parasiti- 
cally  covering  a  fucus."  It  is  very  possibly  merely  a  young  form 
of  some  common  species. 

B,M,  sp.  11  {^'' Suberites  parasitica,  C.  Type;"  Reg.  86-12- 
15-110). 

Genus  Polymastia,  Bowerbank. 

Sponge  massive,  sessile,  with  more  or  less  well-developed 
mammiform  processes  arising  from  the  upper  surface.  Without 
marginal  fringe  of  spicules.  Spicules  often  collected  in  strands ; 
often  simply  stylote. 

Polymastia  ?  blcolor.  Carter. 

Polymastia  blcolor.  Carter,  A.M.N.H.,  February,  1886,.  p.  119. 

Polymastia  blcolor,  var.  glomerata.  Carter,  A.M.N.H.,  February, 
1886,  p.  119. 

This  species  is  by  no  means  a  satisfactory  one.  It  appears  to 
be  intermediate  in  structure  between  the  genera  Suberites  and 
Polymastia,  the  well-developed  mastoid  processes  of  the  latter 
being  represented  by  mere  warts  or  tubercles  not  sharply  distin- 
guished from  the  body,  such  as  one  finds  in  some  species  of 
Splrastrella.  The  strands  of  very  long  and  stout  spicules  which 
run  up  into  the  processes  of  a  typical  Polymastia  are  also 
wanting,  the  larger  spicules  referred  to  by  Mr.  Carter  by  no 
means  coming  up  to  the  usual  standard. 

R,N,  289  (18  f;  "slate-brown  with  a  yellowish-brown  tinge 
in  parts");  538  (x,  19  f.;  "gallstone-yellow  ");  878  (s,  9);  ?  286 
(18  f;   "dull  lemon-yellow"). 
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B.M.  sp.  17  (^'Polymastia  bicolor  Type,"  Reg.  86-12-15-^); 
sp.  19  {''Polymastia  bicolor,  C.  vax.  glomerata,"  Reg.  86-12-15-114). 

Polymastia  ?  piassalis,  Carter. 

Polymastia  massatis,  Carter,  A.M.N.H.,  February,  1886,  p.  121. 

This  species  appears  to  resemble  P,  bicolor  in  external  form 
and  to  differ  from  it  chiefly  in  the  smaller  size  of  the  principal 
spicules.     It  is  probably  a  mere  variety. 

B.M,  sp.  20  {"Polymastia  massalis,  C,"  Reg.  86-12-15-53). 

Polymastia  crassa.  Carter. 

Polymastia  bicolor,  var.  crassa.  Carter,  A.M.N.H.,  February, 
1886,  p.  120. 

There  are  numerous  specimens  in  the  collection  of  a  typical 
Polymastia,  with  well-developed  mastoid  processes  containing  the 
usual  longitudinal  bundles  of  very  large  and  stout  spicules, 
besides  the  smaller  spicules.  These  specimens  appear  to  agree 
sufficiently  closely  with  Carter's  Polymastia  bicolor,  var.  crassa  to 
justify  an  identification.  The  species  must,  however,  be  separated 
from  P,  bicolor,  though  whether  it  is  distinct  from  previously 
described  species  of  Polymastia  may  be  considered  doubtful. 

^.iV.  273  (20  f.;  "  sand-brown,  projections  dull  yellow  **);  440 
(s.  9,  21  f.;  "pinkish-buff");  1098  (x  C);  1135  (x);  1146  (x); 
1169. 

B,M.  sp.  18  {"Polymastia  bicolor,  C.  var.  crassa, ^^  Reg.  86-12- 
15-39);  d.  114  {"Polymastia  bicolor,  var.  crassa,''  Reg.  87-7-11-29); 
%  d.  32  {"Polymastia  bicolor;'  Reg.  86-12-15-354). 

Genus  Cliona,  Grant. 

Suberitidse  of  boring  habit,  excavating  narrow  passages  in 
shells,  etc. 

It  appears  certain  that  the  sponge  sometimes  outgrows  the 
shell  which  it  attacks  and  then  assumes  a  massive  form  {e.g. 
Raphyrus  griffitiisii). 

Cliona  celata.  Grant. 

Cliona  celata.  Grant,  Edinburgh  i^ew  Philosophical  Journal, 
I.,  78 ;  II.,  183,  pi.  2,  tig.  7. 

Halichondria  ?  celata,  Johnston,  British  Sponges,  p.  125. 
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Hymeniacidon  celata^  Bowerbaiik,  British  Spongiadse,  vol.  ii., 
p.  212,  vol  iii.,  plate,  xxxviii.,  figs.  5,  6. 

Cliona  celata^  Carter,  A.M.N.H.,  December,  1886,  p.  458. 

I  give  only  some  of  the  more  important  references  to  the 
literature  of  this  common  species.  As  regards  the  identification 
of  the  Australian  with  the  European  form  I  rely  upon  Mr. 
Carter's  great  experience.  There  happens  to  be  only  one 
specimen  in  the  present  collection,  perforating  and  inhabiting 
a  dead  oyster  shell,  but  I  do  not  think  the  species  is  by  any 
means  uncommon  in  Port  Phillip.  The  sponge  may  be  readily 
recognised  by  its  perforating  habit  and  only  pin-head  spicules. 

R,N,  452  (s.  9,  17  f.;  "gallstone-yellow"). 

B,M,  sp.  16  i^^  Cliona  celata^  Grant?"  [Westernport] ;  Reg. 
86-12-15-135). 

Family   SPIRASTRELLID^. 

Main  skeleton  confused  or  reticulate.  Megascleres  usually 
tylostylote  or  stylote,  occasionally  becoming  oxeote.  Microscleres 
some  form  of  aster,  often  forming  a  dermal  crust. 

Genus  Spirastrella^  Schmidt. 

Microscleres  typically  spined  spirulae  (spirasters)  ranging  to 
double  asters  and  irregular  spherasters  and  spined  microxea. 

This  interesting  genus  appears  to  have  its  head-quarters  in 
Australian  waters  and  is  represented  in  the  collection  by  some 
very  remarkable  and  beautiful  species. 

Spirastrella  spinispirulifer^  Carter,  sp. 

Suberites  spinispirulifer^  Carter,  A.M.N.H.,  May,  1879,  p.  345, 
pi.  xxviii.,  figs.  6,  7. 

Suberites  spinispirulifery  Carter,  A.M.N.H.,  December,  1886, 
p.   456. 

This  beautiful  species  may  be  easily  recognised  by  its  minute 
spiral  microsclere,  resembling  that  of  Trachycladus,  but  spined. 
The  external  form  is  massive,  solid ;  the  surface  subglabrous  but 
may  be  warty;  the  texture  fairly  compact  and  the  colour  in 
spirit  pale  greyish-yellow. 

R.N.  622  (x,  19  f;    "  orange-ochraceous  "). 

B.M.  sp.  10  {''Suberites  spinispirulijera,  C,"  Reg.  86-12-15-112). 
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Spirastrella  papulosa^  Ridley  and  Dendy, 

?  Spirastrella  cunctatrix^  Carter,  pars^  A.M.N.H.,  February, 
1886,  p.   114. 

Spirastrella  cunctatrix^  var.  porcata^  Carter,  A.M.N. H.,  Febru- 
ary, 1886,  p.  115. 

Spirastrella  papulosa^  Ridley  and  Dendy,  A.M.N.H.,  December, 
1886,  p.  491. 

Spirastrella  papulosa^  Ridley  and  Dendy,  Challenger  Monaxo- 
nida,  p.  232,  pi.  xli.,  fig.  5;  pi.  xlv.,  figs.  11-11^. 

Sponge  massively  lobose,  compressed  or  subcylindrical,  usually 
with  more  or  less  warty  but  otherwise  smooth  and  subglabrous 
surface.  Vents  variable  in  size,  may  be  large,  grouped  on 
prominent  parts.  Texture  firm,  compact,  corky,  but  penetrated 
by  many  large  oscular  tubes.  Colour  in  spirit  usually  dark 
grey  throughout.  The  surface  is  sometimes  much  infested  by  a 
parasitic  Actinozoon. 

Skeleton,  in  the  deeper  parts  dense  and  confused,  composed 
of  abundant  interlacing  spicules,  sometimes  subfibrous  and  sub- 
reticulate.  Dermal  skeleton  of  abundant  similar  but  smaller 
spicules,  radially  disposed,  sometimes  in  pretty  distinct  brushes. 

Megascleres,  in  the  main  skeleton  rather  long  and  slender, 
straight  or  slightly  curved,  with  inconspicuous  or  fairly  distinct, 
ovoid  or  rounded  heads,  with  blunt  or  sharp  apex ;  averaging 
about  0*46  by  0*0083  mm.  In  the  dermal  skeleton  similar, 
though  perhaps  with  proportionally  larger  heads,  but  of  much 
smaller  size,  averaging  say  0*2  by  0*004  mm. 

Microscleres^  spirasters  of  ordinary  form,  but  as  usual  very 
variable.  Mostly  rather  long  and  slender,  with  three  or  four 
slight  bends,  abundantly  spinose,  say  about  0*05  by  0*012  mm., 
including  the  spines;  varying  to  subglobostellate,  up  to  0*03 
mm.  in  diameter.  Scattered  throughout,  but  most  abundant  at 
the  surface. 

The  skeleton  arrangement  and  spiculation  agree  well  with  the 
specimen  of  Spirastrella  cunctatrix^  var.  porcata,  in  the  British 
Museum.  To  judge  from  B.Af.  d.  120,  Mr.  Carter  has  given  the 
length  of  the  megascleres  in  his  ^^Spirastrella  cunctatrix^^  nearly 
twice  what  it  should  be.  In  spite  of  a  little  difference  in  the 
size  of  the  megascleres,  I  think  there  can  be  no  doubt  of  the 
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Victorian  specimens  being  specifically  identical  with  Sfiirasfre/Za 
pupil losGy  obtained  by  the  Challenger  in  Port  Jackson.* 

R,N.  674  (s.  10);"  8%  (s.  10);  934  (x  A);  1051  (x  B).  The 
following  also  probably  belong  here,  bat  they  are  mostly  mere 
pieces  and  do  not  show  the  vents;  300  (18  £.;  "dark  slate ^): 
421  (x,  19  f.;  "olive");  486  (s.  10,  8  1;  " olive-grey  );  537  (x, 
19  f.;  "gallstone-yellow");   620  (x,  19  f.;  "slate-grey'');  1156  (x). 

B,M.  ?d.  120  {'' Spirastr€iia  cunctatrix''  [south  coast  of  Aus- 
tralia], R^.  86-12-15-250):  d.  125  {'' Spirastreila  cuHCtatrix^  var. 
porcata,"  R^.  86-12-15-351). 

Spirasirclia  papiliosa^  var.  porosa^  nov. 

?  Spirastrella  cunctatrix^  Carter,  pars^  A.M.N.H.,  February, 
1886,  p.  113. 

This  variety  is  distinguished  from  the  preceding  by  the  sieve- 
like oscular  areas  replacing  the  distinct  separate  vent&  The 
colour  also  appears  to  be  lighter  than  is  usual  in  the  typical  form 
and  rather  brown  or  yellow  than  dark  grey.  I  can  detect  no 
difference  in  skeleton  arrangement  or  spiculation.  The  best 
specimen  is  the  upper  part  of  a  large,  erect,  compressed,  thickly 
lobose  sponge.  The  general  surface  is  beset  with  large  irr^ular 
conuli,  wide  apart  and  with  a  beautiful  pore-bearing  membrane 
stretched  between;  (these  strongly  developed  porous  inhalant 
areas  may  also  be  a  varietal  distinction).  The  upper  margin 
is  truncated,  giving  rise  to  a  broad,  slightly  depressed  area, 
perforated  by  innumerable  small  pores,  beneath  which  the  great 
vertical  oscular  tubes  terminate.     The  colour  in  spirit  is  grey. 

i?.A^.  290  (18  f.;  "  wax-yeUow ");  301(18  1;  "snuff-brown"); 
562  (x,  20  f.;  "raw  umber"). 

BM,  ?  d.  120  (^''Spirastrella  cunctatrix^'  Reg.  86-12-15-250). 

Spirastrella  robusta^  Carter,  sp. 

Spirastrella  cunctatrix^  var.  robusta^  Carter,  A.M.N.H,,  Feb- 
ruary, 1886,  p.  114. 

This  sponge  is  lobose,  compressed,  thick,  with  smooth  and  even 
surface  and  small  marginal  vents.  The  texture  is  firm,  compact 
and  leathery,  and  the  colour  in  spirit  pale  yellow.     The  megas- 


*  In  the  Challenger  Report  the  length  of  the  spiraster  is  accidentally-  given  as  0'5 
instead  of  0'05  mm. 
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cleres  are  tylostyli,  measuring  about  0*44  by  0*01  mm.  and  the 
microscleres  very  robust  spirasters  of  the  ordinary  form,  by  no 
means  confined  to  the  surface  of  the  sponge  but  densely  crowded 
throughout,  intermingled  with  slenderer  and  probably  young 
forms  of  the  same.  The  spirasters  measure  about  0*044  by 
0*033  mm.  (including  the  spines)  when  fully  grown.  This  species 
is  certainly  nearly  related  to  Schmidt's  S,  cunctatrix, 

R,N.  432  (x,  19  f.;  "cadmium-orange");  592  (x,  19  f.;  "poppy- 
red,  shading  to  buff  below  ");  1078  (x  A). 

B.Af,  d.  121  (^^Spristrella  cunctatrix  var.  robustaJ*^  Reg.  86-12- 
15-353). 

Spirastrella  fibrosa^  n.  sp. 

Sponge  sessile,  massively  lobose  or  irregularly  rounded,  or 
tongue-shaped  with  narrow  margin.  Surface  subglabrous, 
minutely  reticulate  in  parts,  almost  smooth  or  faintly  conulose, 
nodular  or  warty.  Vents  usually  small  but  prominent,  grouped 
on  upper  parts,  sometimes  on  small,  conical,  thin- walled  projec- 
tions. There  may  be  a  distinct  cortex,  but  this  appears  to 
depend  upon  the  state  of  growth.  Texture  firm,  compact  (but 
with  large  exhalant  canals),  corky,  resilient.  Colour  in  spirit 
pale  yellow  or  white. 

Skeleton,  The  main  skeleton  is  an  irregular  and  very  wide- 
meshed  reticulation  of  stout,  dense,  compact  spicular  fibre. 
The  main  lines  of  this  fibre  are  about  0*36  mm.  thick,  and  are 
but  sparingly  interconnected  by  secondary  lines  in  the  deeper 
parts  of  the  sponge.  As  it  approaches  the  surface,  however,  each 
main  fibre  gives  gives  off  numerous  slender  branches  at  different 
levels  and  these  subdivide  again  and  again  until  they  end  in 
brushes  of  radiating  spicules  whose  apices,  intermingled  with 
abundant  asters,  sometimes  from  a  definite  dermal  reticulation, 
and  sometimes  merely  a  rather  scanty  armature  of  slightly 
projecting  points.  There  is  no  visible  spongin  and,  although  the 
megascleres  are  mostly  collected  in  the  stout  multispicular  fibres 
of  the  main  skeleton,  yet  many  of  them  are  irregularly  scattered 
in  the  intervening  ground-tissue. 

Megascleres,  Straight,  slender  styli,  evenly  rounded  or  very 
slightly  inflated  at  the  base  and  gradually  and  sharply  pointed  at 
the  apex ;  of  very  uniform  shape  and  size,  measuring  about  0*33 
by  0-007  mm. 
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Microsderes,  Very  beautiful  double  asters  with  the  abundantly 
spiny  ends  separated  by  a  well-developed,  smooth,  cylindrical 
shaft.  The  ends  vary  from  subglobostellate  to  Latrunadia-\\kQ^ 
with  two  whorls  of  spines,  the  terminal  whorl  being  smaller,  a 
condition  especially  distinct  in  the  smaller  and  slenderer  forms. 
The  larger  forms  me^ure  about  0*05  mm.  in  total  length,  the 
smooth  shaft  about  one-third  of  the  total  length  and  0*0083 
mm.  in  diameter,  and  the  heads  about  0*029  mm.  in  transverse 
diameter  including  the  spines.  The  smaller  forms  vary  a  good 
deal  in  their  proportions  but  are  relatively  slenderer  and  with 
longer  shafts.  The  microscleres  are  abundantly  scattered  both 
in  the  deeper  parts  of  the  sponge  and  in  the  dermal  membrane, 
but  they  do  not  form  a  continuous  dermal  crust. 

This  very  beautiful  and  well-marked  species  appears  to  be 
most  nearly  related  to  Carter's  Latrunculia  (Spirastrella)  corticata^ 
said  to  come  from  the  Red  Sea,  both  in  the  arrangement  of  the 
skeleton  and  in  the  form  of  the  microscleres,  but  in  the  latter 
the  megascleres  are  oxeote.  It  is  at  once  distinguished  from 
Schmidt's  Suberites  bistellatus  by  the  absence  of  distinct  heads  to 
the  megascleres,  and  the  well-developed,  smooth  shaft  of  the 
microscleres,  which  form  an  interesting  transition  to  the  unequal- 
ended  discasters  of  Latrunculia, 

R,N.  319  (18  f.;  "orange-yellow  ");  475  (x,  20  f.;  "heliotrope- 
purple,  fading  into  a  whitish  tint  below  ");  642  (x,  20  f.;  "  orpi- 
ment-orange,  shading  to  buff  below  ");  1171;  1179. 

Spirastrella  areolata^  n.  sp. 

Sponge  sessile,  massively  lobose,  with  rounded  margin,  upon 
which  numerous  small  vents  are  scattered.  The  largest  specimen 
has  been  dried  and  now  measures  about  1\  inches  high,  8  inches 
long,  and  4^  inches  thick ;  it  thus  forms  a  large  mass  but  it 
appears  to  be  only  half  of  a  divided  specimen.  Surface  in  spirit 
subglabrous  but  more  or  less  areolated  or  at  least  warty.  In  the 
dry  specimen  the  areolation  is  extremely  distinct,  especially 
where  the  cortex  is  least  contracted,  the  surface  being  marked 
out  in  very  distinct  polygonal  areolae  about  a  quarter  of  an  inch 
in  diameter,  separated  from  one  another  by  fine  but  sharp  raised 
boundaries,  and  each  area  with  a  slightly  roughened  raised  centre. 
On  the  rounded  margin  of  the  sponge  many  of  the  vents  may  be 
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seen  to  occupy  each  the  centre  of  such  an  areola.  Where  the 
surface  is  much  contracted  the  polygonal  outlines  between  the 
areolae  became  much  less  distinct,  and  the  surface  may  even 
appear  simply  warty.  The  inhalant  pores  appear  to  be  located 
in  the  slight  elevations  which  occupy  the  centres  of  the  areolae 
over  the  general  surface ;  the  vents  occupy  the  apices  of  similar 
though  more  pronounced  elevations  on  the  margin  of  the  sponge, 
a  condition  which  reminds  one  somewhat  of  the  arrangement  in 
some  species  of  Latrunculia. 

There  is  a  dense  cortex  1  mm.  thick  or  more.  The  texture  in 
spirit  is  very  compact  and  corky,  but  slightly  compressible  and 
resilient,  and  with  large  exhalant  canals.  A  little  very  stout, 
anastomosing  fibre  may  be  visible  to  the  naked  eye  in  the 
interior.  Colour  in  spirit  pale  dull  yellow  throughout.  The  dry 
specimen  is  very  hard,  tough  and  incompressible,  and  of  a  pale 
"  sponge  brown  "  colour. 

Skeleton,  The  main  skeleton  is  a  very  sparse  and  irregular 
network  of  very  stout,  ill -defined  fibres  or  tracts  of  densely 
agglomerated  megascleres.  The  very  wide  spaces  intervening 
between  these  tracts  are  rather  sparingly  occupied  by  loosely  and 
irregularly  scattered  megascleres.  The  cortical  skeleton  is  very 
dense,  the  deeper  part  consists  of  megascleres  lying  confusedly  in 
every  position,  in  the  more  superficial  part  the  megascleres  are 
arranged  more  or  less  at  right  angles  to  the  surface.  Sometimes 
the  lines  of  demarcation  between  the  adjacent  areolae  appear  to 
be  continued  right  through  the  cortex,  as  shown  in  vertical 
section  by  the  peculiar  arrangement  of  the  megascleres,  which 
diverge  from  the  dividing  plane  like  hair  at  the  parting. 

Megascleres;  slender,  slightly  curved  tylostyli,  with  well- 
developed  heads  inflated  at  a  short  distance  from  the  base  as  in 
many  species  of  Suberites  ;  apex  varying  from  bluntly  rounded  to 
sharp-pointed ;  size  about  0*4  by  0*006  mm.;  perhaps  a  trifle 
shorter  in  the  outer  part  of  the  cortex,  while  in  the  deeper  parts 
numerous  long  slender  hair-like  forms,  with  relatively  large 
heads,  occur  amongst  the  ordinary  ones,  of  which  they  are 
probably  simply  young  individuals. 

Microscleres ;  of  two  chief  forms,  both  doubtless  modifications 
of  the  spii-aster;  (a)  short,  straight,  rod-like,  thickly  covered 
with  small  spines  and  blunt  at  the  extremities  ;  size  about  0*015 
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by  0'003  mm.  including  the  spines;  (Ji)  longer  and  slenderer 
spined  microxea,  slightly  curved  or  even  angulate,  measuring 
about  0*06  by  0*003  mm.  These  spicules  remind  one  forcibly  of 
those  of  Higginsia,  The  microscleres  are  abundantly  scattered 
both  in  the  deeper  tissues  and  in  the  dermal  membrane,  but  they 
are  so  small  that  they  form  no  conspicuous  part  of  the  skeleton. 
The  short  rod-like  forms  are  the  most  plentiful.  * 

R.N,  479  (x,  20  f.;  "orange-chrome");  1187;  also  dried 
specimen. 

Genus  Pronax,  Gray.* 

Sponge  of  boring  habit;  megascleres  tylostylote,  microscleres 
asters  (spirasters). 

Pronax  carteriy   n.   sp. 

Vioa  johnstonii^  Carter,  A.M.N.H.,  December,  1886,  p.  458. 

The  sponge  described  by  Carter  is  certainly  quite  distinct  from 
Schmidt's  Vioa  johnstonii,  having  tylostylote  in  place  of  oxeote 
megascleres,  in  virtue  of  which  it  falls  under  Gray's  genus 
Pronax.  As  I  have  seen  no  specimen  I  must  content  myself 
with  referring  to  Carter's  original  description. 

ADDENDA. 

The  following  have,  owing  to  the  difficulty  of  determining 
their  true  position,  been  accidentally  omitted  from  their  proper 
places  in  the  first  two  instalments  of  this  catalogue. 

Genus  Rhaphisia. 
(Continued  from  Part  I.,  p.  257). 

Rhaphisia  pallida^  n.  sp. 

Sponge  massive,  sessile,  irregular.  Surface  uneven;  rugose, 
warty  or  conulose,  but  subglabrous.  Vents  inconspicuous, 
scattered  on  prominent  parts.  Texture  compact  but  compressible 
and  resilient,  soft.  Colour  in  spirit  pale  greyish-yellow  or  white. 
In  life,  usually  at  any  rate,  pale  grey. 

Skeleton  very  lax  and  rather  scanty ;  consisting  of  slender 
megascleres   loosely   scattered,   or   in    loose   whisps   which   run 

•  Proc.  ZooL  Soc.  Lond.,  1867,  p.  526. 
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mainly  towards  the  surface  and  end  in  the  conuli.  Very 
loosely  and  irregularly  reticulate  in  parts.     No  dermal  skeleton. 

Megascleres;  long  and  slender,  usually  more  or  less  curved, 
with  variable  ends ;  strongylote,  oxeote  or  stylote.  Size  very 
variable,  commonly  about  0*45  by  0*0055  mm, 

Microscleres ;  numerous  long,  hair-like  rhaphides;  scattered 
'and  in  loose  bundles  of  very  variable  length  ;  sometimes  about 
0'2  mm.  long,  but  often  more  or  less. 

R,N,  314  (18  f.;  "  very  light  grey-buff");  621  (x,  19  f.;  "smoke- 
grey");  737  (x  B;  "pale  grey-slate");  879  (s.  9);  982  (s.  1). 
?527(x,  20f;    "buff-pink");   ?  1015  (x  B). 

Genus  Stylotrickophora, 

Stylotrichophora  rubra,    Dandy. 

(Continued  from  Part  I.,  p.  260). 

The  following  also  belong  to  this  species  : 

R.N,  510  (x,  20  f.;  "coral-red");  561  (x,  20  f.;  "poppy-red"); 
1043. 

Genus  Pseudoclathria,   n.  gen. 

Skeleton  reticulate,  the  fibres  composed  of  smooth  styli 
cemented  together  by  spongin;  with  immense  numbers  of  short 
spined  styli  scattered  through  the  soft  tissues  and  forming  a 
dermal  crust,  but  none  truly  echinating  the  fibre  although  often 
lying  alongside  it.     No  microscleres. 

This  genus  is  proposed  for  the  reception  of  Carter's  Halichon- 
dria  compressa,  regarded  by  its  describer  as  ^^  incertce  sedis^  I 
was  at  first  misled  by  the  remarkable  small,  curved  spined  styli, 
and  their  irregularly  scattered  arrangement  into  supposing  that 
the  species  might  be  nearly  related  to  Higginsia,  and  therefore 
omitted  it  from  the  EctyonincB,  amongst  which  I  have  now  little 
doubt  that  it  should  take  its  place  as  an  aberrant  form,  inter- 
mediate in  some  respects  between  Clathria  and  Plumohali- 
chondria. 

The  species  might,  according  to  definition,  be  included  in 
Topsent's  genus  Vvesia,*  but  that  appears  to  me  to  be  a  somewhat 
heterogeneous  assemblage  which  will  certainly  have  to  be  recon- 

**  Campagnes  scientifiques  du  Prince  do  Monaco.    Fascicule  II.,  p.  102. 
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sidered.  Meanwhile  as  Yvesia  is  said  to  have  normally  diactinal 
smooth  megascleres  (though  Topsent  mentions  two  exceptions) 
we  may  at  any  rate  keep  the  present  species  apart. 

Pseudoclathria  compressa^  Carter  sp. 

Halichondria  compressa^  Carter,  A.M.N.H.,  December,  1886, 
p.  450. 

This  is  a  very  remarkable  and  easily  recognised  species, 
evidently  by  no  means  uncommon  in  the  neighbourhood  of  Port 
Phillip  Heads.  The  compressed,  but  thick,  flabellate  form,  with 
broad,  vent-bearing  margin,  is  very  characteristic.  The  rather 
slender  fibres,  composed  of  smooth,  straight,  slender  styli  held 
together  by  spongin,  run  chiefly  towards  the  surface,  the 
secondary  connecting  lines  being  feebly  developed.  Mr.  Carter 
speaks  of  the  smooth  styli  as  being  curved,  but  this  must  be  a 
mistake,  for  even  in  his  type  specimen  they  are  characteristically 
straight.  The  short,  curved,  very  richly  spined  styli,  abundantly 
scattered  throughout  the  sponge,  and  forming  a  dense  dermal 
crust,  are  also  very  characteristic. 

R.N,  371  (18  f.;  "orange-red");  541  (x,  19  f.j  "vermilion"); 
543  (x,  19  f.;  " saturn-red ") ;  590  (x,  19  f.;  "orange-chrome"); 
632  (x,  19  f. ;  " orpiment-orange  below  deep  chrome");  1041 
(xB). 

B.M,  sp.  28  {^^Halichondria  compressa,  C.  Type;"  Reg.  86-12- 
15-9). 
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Art.  XVI. — On  tite  Spectra  of  the  Alkalies. 

By   L.   RuMMEL. 

(Ck)miiitiiiicated  by  K.  L.  J.  Ellery,  C.M.G.,  P.E.S.) 
[Bead  12th  November,  1896]. 

In  the  paper  I  venture  to  lay  before  the  Royal  Society  of 
Victoria,  I  have  attempted  to  determine  the  values  of  the  wave 
lengths  of  the  spectrum  lines  of  the  alkalies,  as  formed  into 
series  by  Kaiser  and  Runge,  by  means  of  a  new  formula.     To 

y 

this  formula  I  have  given  the  shape  A.**  =a:+   /_  ,  X  meaning 

the  wave  length,  n  a  whole  number,  commencing  with  2,  and 
Xy  y,  z  3  constants.  It  requires  three  equations  to  determine 
these  constants.  Supposing  three  members  of  a  series,  viz., 
a,  d,  c,  are  known  to  form  the  series  3,  4,  5,  then  we  get  the 
three  equations : 

''  =  *■' 93-. 
d  =  x  + 


c  =  x  + 


16-s 


25-s 
which  give  the  solution  : 


_(^-^)(9-^)(16-g) 

^  7 

x  =  a-    ^ 


9-2 

If  the  numerals  are  respectively  4,  5,  6,  the  values  are  : 

180(^-^) 


z  = 


20(a  -d)-  9(«  -  c) 


(^-^)(16-s)(25-g) 
•^  9 


x  =  a  — ~- 

16-2 
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Different  combinations  of  numerals  will  of  course  require 
different  values  for  a  solution,  but  these  are  easily  determined  by 
deducting  their  square  numbers  and  multiplying  the  differences 
respectively. 

I  shall  refer  to  the  three  constants  by  calling  x  the  root, 
because  it  is  identical  in  value  to  Balmer's  constant;  y  the  ampli- 
tude, because  its  square  root  gives  the  final  number  of  the  series; 
and  z  the  excentricity,  as  it  determines  the  shape  of  the  curve. 

To  ascertain  the  numerals  of  a  series  generally  requires 
ri$peated  trials.  If  z  turns  out  negative,  of  course  the  numerals 
are  wrongly  chosen,  but  even  in  the  case  of  its  acquiring  a 
positive  value,  the  final  test  applied  consists  in  working  out 
the  values  and  to  select  the  numerals,  that  accord  best  with  the 
experimental  values.  I  have  thus  been  forced  to  change  the 
numerals,  as  given  by  Kaiser  and  Ru nge,  in  many  instances. 

A  second  difficulty  is  offered  by  the  degree  of  exactness  of  the 
experimental  values.  The  latter  have  been  supplied  by  Kaiser 
and  Kunge,  Liveing  and  Dewar,  Lecoq  de  Boisbeaudran  and 
Snow,  and  they  do  not  always  accord  well.  Bat  even  the  values 
of  one  observer  may  greatly  differ  in  exactness  and  may  cause 
considerable  discrepancies,  which  will  show  themselves  most 
markedly  in  the  red  and  ultrared  rays. 

Only  a  few  lines  do  not  seem  to  fit  into  any  series.  These 
lines  are  all  of  a  slight  intensity,  they  differ  sometimes  in  aspect 
from  the  other  lines  or  are  omitted  by  other  observers.  I  there- 
fore conclude  them  to  be  due  to  impurities. 

Several  series  of  the  same  metal  may  be  united  either  by  the 
same  root  or  the  same  excentricity  or  by  both  combined.  In 
the  Table  of  Wave  Lengths  I  have  bracketed  those  values. 

The  spectrum  lines  of  each  alkali  metal  seem  to  form  two 
groups,  divided  by  a  large  gap  or  interval,  and  appear  to  form 
two  octaves,  differentiated  by  their  amplitudes  especially.  These 
gaps  proceed  towards  the  red  with  increasing  atomic  weight. 

During  the  progress  of  my  work  I  have  been  assisted  by  Mr. 
R.  L.  J.  Ellery,  late  Director  of  the  Melbourne  Observatory, 
who  aided  me  in  solving  difficult  algebraical  questions,  and 
by  Mr.  W.  Sutherland,  the  author  of  important  works  on 
molecular  physics.  To  these  gentlemen  I  hereby  offer  my 
grateful  acknowledgment. 
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Lithium.     The  three  equations,  expressing  the  3  series,  are : 

2.  3497 +  45^. A- 

3.  2297  + ^???_=A" 

«-^- 2-6535 

The  line  3838  does  not  agree  closely,  but  fits  exactly  into  a 
Balmer   formula,   viz.,  A"  =  3731x— — -,  the  head-line  of  which 

is  6708.     The  series,  however,  is  not  continuous. 
Sodium  is  represented  by  6  equations,  viz. : 

1.  4073-5 +  -^^i?^=A« 
«2-6-36 

4.  4082-5+    ,1^^1L  =  A» 

«"  -  4-532 

^-  2416-7+   ,^^J^^^,=X'' 

6.  2416-7+      ^^^^      =X» 
«2- 2-201 

The   two   lines   5676   and   5670  are  omitted   as   most  likely 

belonging  to  a  foreign  metal,  perhaps  Titanium. 

Potassium  likewise  furnishes  6  equations  : 


1 

4573-1 

-    ^^^yju     __^„ 

«^- 1-022 

2. 

4562 

«2- 1-022 

3. 

4578 

+  1^17^  -A'' 
«^- 1-153 

4. 

4566 

+   1^^^^  -Xn 

«^- 1-153 

5. 

2860 

«^- 2-133 

6. 

2860 

+  ^^^^  Xn 
««-2133 

LKALIES. 


RUBIDIUM. 

CAESIUM. 

&  6. 

B. 

1  4fc2. 

B. 

3&4. 

B. 

1  &2. 

B. 

3<fe4. 

B. 

226\ 
215/ 

7699? 
7666? 

14162) 
]3876f 

14750 
13180 

7562) 
7401  i 

8450? 

26317\ 
24923/ 

8341\ 
7945/ 

8330 

347  \ 
344j 

4047 

4044 

7729  ( 
7602) 

7950 
7811 

4216) 
4202] 

4216 
4202 

9099\ 
8743/ 

9000 
8820 

4593\ 
4555/ 

4593 
4555 

447 1 
446  [ 

3  [47 
3446 

6299) 
62071 

6299 
6207 

3592) 
3587) 

3592 
3587 

6974\ 
6724/ 

6974 
6724 

3889\ 
3877/ 

3889 
3877 

217  ( 
215) 

3218 
3217 

5725 1 
5647/ 

5724 
5648 

3351  \ 
3349/ 

3351 
3349 

6214\ 
6010/ 

6213 
6011 

3617\ 
3612/ 

3617 
3612 

101) 
100  f 

3102 
3102 

5433\ 
5362/ 

5432 
5363 

5843\ 
5663/ 

5845 
5664 

D34) 
033J 

3535 

5263\ 
5196/ 

5260 
5195 

5637\ 
5468/ 

5635 
5466 

992) 
991  i 

2992 

5155^ 
5091/ 

5162 
5086 

5506) 
5345) 

5502 
5346 

963 

2963 

5082\ 
5020/ 

5086 
5022 

5419) 
5262) 

5411 
5258 

943 

2943 

5357| 
5313| 

n  J 

5346? 
5311 

[a  uns  1,  2,  3,  4,  3,  5,  6  the  calculated  values. 
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The  head-lines  of  5  and  6  differ  greatly  from  the  experimental 
values.     The  equations 

7R99 

5.  2865+    ^      ""  ^=A^ 

«^- 2-382 

6.  2865+— ^?i-=A« 

w^- 2-371 

would  put  them  and  the  other  lines  into  perfect  accord,  excepting 
the  two  pairs  <  oaac^  and  <  0017    which  would    be    reduced   to 

J  'Mr*\^  ^^^  )  *V>\0      ^6^^^ps  an  error  has  been  committed. 

Rubidium.  Three  of  the  lines,  viz.,  6160,  6071  and  5654  are 
not  included  in  my  equations.  The  first  of  the  three  lines  looks 
suspiciously  like  the  Sodium  line  6161,  and  the  other  two  lines 
may  be  due  to  Iron  or  Titanium.     The  four  equations  are  : 

51 171 

1.  4815    +    :liiil^=A" 

«2-  1-735 

3.  2981     +-_^ML^  =  V« 
«"^- 2-1 00 

4    2981       ■       ^^^^      _  \n 
^'  ^^^^     ^«^- 2-093^ 

Caesium,  Only  one  line,  viz.,  5579  has  not  been  included  in 
the  four  equations  which  are  : 

n^-  2-84 

2.  4965+   fli?l    =X" 

«^-  2*84 

3.  3199  +  -^- =V' 

fr-  2-14 

4.  3199+  ^^^^=X^ 

n^  -  2 

In  conclusion  I  may  say,  that  the  above  formulas  do  not 
pretend  to  be  final,  but  to  draw  the  attention  of  physicists  to  a 
novel  way  of  ascertaining  the  members  of  the  series  of  other 
spectra  and  to  determine,  which  lines  are  essential  and  which  are 
due  to  foreign  bodies. 


Art.   XVII. — On  the    Variations   in  the  Spinal  Nerves 

of  Hyla  aurea. 

By  Miss  Georgina  Swert,  B.Sc. 

(Communicated  by  Professor  Baldwin  Spencer). 
[Read  12tli  November,  1896.] 

During  the  years  1893  and  1895  there  appeared  two  papers  by 
Dr.  Hermann  Adolphi,  on  the  Variations  of  the  Spinal  Nerves 
of  three  of  the  European  Anura,  Bu/o  variabilis^  Pelobaies 
fuscus^  and  Rana  esculenia.  Comparatively  little  being  known  of 
the  more  minute  details  in  the  morphology  of  the  Australian 
Amphibia,  it  was  the  wish  of  Professor  Spencer  that  I  should 
undertake  a  similar  work  in  connection  with  some  of  our 
Australian  forms.  Accordingly,  in  April  of  this  year,  I 
commenced  my  observations  on  the  nerves  of  Hyla  aurea^  the 
common  green  frog  of  Victoria,  in  the  Biological  Laboratory  at 
the  Melbourne  University,  and  my  thanks  are  due  to  Professor 
Spencer  for  his  kindly  help  and  advice  given  during  the  progress 
of  this  work. 

On  each  side  of  the  spinal  column  there  are  given  off  generally, 
ten  nerves,  as  in  the  European  forms,  Rana  esculenta*  and  Bufo 
variabilis. \  The  first  nine  pairs,  as  usual  pass  through  the 
intervertebral  foramina,  and  the  tenth  pair  through  the  canalis 
coccygeus  in  the  urostyle.  Occasionally  in  Hyla  aurea  there  is 
found  an  eleventh  nerve  on  each  side,  which,  like  the  tenth  to 
which  it  is  posterior,  passes  out  by  a  foramen  in  the  urostyle. 

As  in  the  Anura  generally,  there  is  no  representative  of  the 
first  spinal  nerve  or  sub-occipital,  shown  by  Fiirbringer  to  be 
present  in  the  XJrodeles,  where  it  passes  out  between  the  skull 
and  first  vertebra;  and  in  Pipa  dorsigera,  among  the  Anura, 
there  piercing  the  first  vertebra. 

Nerve  II.,  the  Hypoglossal,  is  somewhat  thin,  and  passes  out 
between  vertebrse  I.  and   II.      It  then  runs  in  a  straight  line 

*  Ek;ker :  Anatomy  of  the  Frog  (English  Translation,  Haslam),  p.  175. 
t  Adolphi :  Morphologisches  Jahrbuch,  1893,  p.  316. 
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toward  the  side  of  the  body  for  some  distance,  and  turning 
sharply,  often  at  an  angle  of  almost  ninety  degrees,  runs 
forwards  to  supply  the  muscles  of  the  tongue.  In  a  very  few 
cases  I  observed  that  the  hypoglossal  divided  into  two  parts 
which  united  again  a  little  farther  on,  leaving  a  space  through 
which  the  carotid  artery  passed  towards  the  head.  Between  the 
hypoglossal  and  pneumogastric  nerves  there  passed  in  one  or 
two  instances  a  twig  of  communication  which,  however,  Wiis  very 
tine.  Haslam  mentions  a  similar  connection  as  having  been 
described  by  Hoffmann  for  Rana,"^  though  he  himself  has  not 
noticed  it.  The  relations  of  II.  with  the  brachial  plexus  are 
varied.  Most  frequently  II.  has  no  connection  with  the 
brachial  plexus  as  stated  by  Adolphi  for  Bufo  variabilis.  Some- 
times a  branch  passes  from  II.  to  join  either  III.  itself,  or  else 
the  coraco-clavicular  branch  of  III.  (cf.  Rana  esculenta^  as  stated 
by  Weidersheim,  Fiirbringer,  and  Hoffmann).!  In  a  few  instances 
in  Hyhi  aurea,  we  find  that  II.  is  fused  with  III.^  and  where 
this  is  the  case,  a  nerve  corresponding  in  destination  to  II.,  and 
composed  also  chiefly  of  II.  fibres,  leaves  III.  to  run  forwards  at 
the  same  position  as  that  in  which  II.  ordinarily  turns  forwards. 
In  one  specimen,  II.,  divided  into  two  equal  parts  at  its  exit 
from  the  intervertebral  foramen,  the  anterior  half  passing  out 
freely,  while  the  posterior  half  fused  with  III.  as  above, 
leaving  it  again  to  join  the  anterior  part  as  it  turned  forwards. 
According  to  Ecker J  this  fusion  is  not  uncommon  in  Rana. 

III.  is  the  largest  of  all  the  spinal  nerves.  It  passes  outwards 
from  its  origin  between  vertebrae  II.  and  III.,  and  forms  the 
large  Brachial  nerve,  which  supplies  the  muscles  and  skin  of  the 
arm.  While  in  the  trunk,  it  gives  off  a  branch  of  considerable 
size,  forming  the  Coraco-clavicularis  nerve,  which  supplies  the 
DelioideuSy  Sterno-radialis^  Transverso-scapularis^  and  Obliquus 
abdominis  iniernus  muscles.  As  stated  above,  a  branch  from  II. 
sometimes  joins  III.  or  the  coraco-clavicular.  Very  rarely  I 
found  the  coraco-clavicular  nerve  originating  from  II.,  with  only 
a  small  twig  from  III.  Where  II.  fused  with  III.  entirely,  the 
coraco-clavicular  is  given  off  at  the  same  place  as  11.  passes  away, 

*  Ecker  :  loc.  cit.,  p.  183. 

t  Ecker :  loc.  cit.,  p.  183,  also  Adolphi,  loe.  cU,,  18d3,  p.  316. 

;  Ecker:  loc.  cit.,  p.  187. 
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and  there  may  be  a  branch  of  communciation  between  II.  and 
the  coraco-clavicular  after  they  have  left  III.  Generally  also, 
a  branch  passes  between  III.  and  lY.,  most  frequently  running 
from  III.  to  IV.  Sometimes  also  IV.  is  found  fused  with  III. 
at  one  point,  or  rarely,  for  some  distance.  Beyond  its  connection 
with  II.  or  IV.,  where  such  exists,  the  brachial  nerve  sends  from 
its  posterior  side  a  large  branch  to  the  Laiissimus  dorsi  muscle, 
with  a  twig  to  the  Infraspinatus  muscle.  Then  a  nerve  passes 
off  supplying  the  skin  of  the  axilla  and  dorsal  surface  of  the 
upper  arm.  A  short  distance  further  a  large  branch  runs  off  to 
the  pectoral  muscles,  while  on  its  anterior  face,  the  brachial 
nerve  sends  off  branches  to  the  Delioideus  muscle.  Just  beyond 
the  origin  of  these  nerves,  and  as  the  brachial  enters  the  arm, 
or  sometimes  somewhat  before,  it  divides,  forming  the  radialis 
and  ulnaris  nerves. 

The  branches  supplied  by  these  two  nerves  are  as  follows : — 
The  ulnar  nerve  passes  along  the  upper  arm,  merely  giving  off 
one  or  two  small  branches  to  the  skin  of  the  inner  surface.  Just 
above  the  elbow  it  gives  off  a  large  branch,  the  Cutaneus  anii- 
brachii  inferior  (dorsalis),  which  supplies  chiefly  the  skin  of  the 
dorsal  surface  of  the  hand.  The  Ulnaris  continues  its  course  into 
the  forearm  and  there  gives  off  the  Cutaneus  antibrachii  superior 
nerve,  passing  to  the  skin  of  the  inner  side  of  the  forearm. 
Much  lower  down,  the  Ulnaris  divides  into  two — the  smaller 
branch — Ulnaris  medialis — supplies  some  of  the  flexor  muscles 
and  digit  V. :  while  the  larger —  Ulnaris  lateralis — supplies 
the  adjacent  sides  of  the  digits  II.,  III.,  IV.,  and  V. :  sending 
also  a  branch  to  the  flexor  muscles  of  the  palm. 

The  radial  nerve  soon  after  its  origin  from  the  brachial  gives 
off  twigs  to  the  Delioideus  and  Subscapular  muscles.  Immedi- 
ately below  this  is  the  Ramus  cutatieus  superior  which  supplies 
the  skin  of  the  outer  surface  of  the  upper  arm.  Three  twigs  are 
then  given  off  to  the  Triceps  muscle,  two  of  these  being  close 
to  the  Ramus  cuta?ieus  superior^  the  other  arising  much  lower. 
When  it  reaches  the  forearm  the  Radial  nerve  divides  into  the 
Ra?nus  radialis  ?nedialis — which  supplies  some  of  the  extensor 
muscles  of  the  hand,  the  skin,  and  ends  in  digit  V. — and  the 
Ramus  radialis  lateralis  which  supplies  other  of  the  extensor 
muscles — and  also  by  bifurcating  branches,  adjacent  sides  of  the 
digits  II.,  III.,  IV.  and  V. 
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Nerve  IV.  passes  outwards  from  its  foramen  between  vertebrae 

III.  and  IV.,  and  runs  near,  and  almost  parallel  to  III.,  with 
which,  as  before  mentioned,  it  has  a  communicating  branch,  or 
with  which  it  may  sometimes  fuse  for  a  longer  or  shorter  distance. 

IV.  is  a  thin  nerve,  never  even  approximating  III.  in  size,  as 
contrasted  with  Bufo  variabilis  in  which  IV.  is  stated  by 
Adolphi*  to  be  sometimes  the  thickest  in  the  body.  It  gives  off 
branches  to  the  Transversa-scapularis  major^  very  rarely  one  to 
the  coraco-clavicular,  and  always,  a  branch  which  runs  through 
the  Obliquus  abdominis  internus  to  the  Rectus  abdominis  muscle 
where  it  branches,  and  finally  ends  in  the  skin,  being  known  as 
the  Thoracicus  inferior  nerve. 

Nerves  V.  to  VII.  are  thin.  They  pass  out  obliquely  back- 
wards and  outwards,  and  then  downwards,  on  the  ventral  surface 
of  the  Intertransversarius  muscle,  and  piercing  the  Obliquus 
internus  divide  forming  the  Ramus  muscularis^  and  Ramus 
cutaneus  abdominalis,  supplying  therefore  the  muscles  and  skin 
of  the  body  wall.  I  have  seen  no  trace  of  communication 
between  V.  and  the  brachial  plexus,  such  as  Adolphi  has 
observed  in  Pelobates  Juscus.^  But  in  one  case,  there  was  ou 
both  sides  of  the  body  a  well-defined  branch  passing  from  VII. 
to  join  VIII.  above  the  origin  of  the  ileo-hypogastric  nerve. 

Nerves  VIII.  to  XI.  form  the  sacral  plexus.  They  pass  out 
from  the  vertebral  column  and  run  backwards  parallel  with  the 
urostyle  into  the  pelvis,  giving  rise  to  the  ileo-hypogastric,  crural, 
and  sciatic  nerves,  besides  branches  to  the  alimentary  canal, 
oviduct  and  bladder.  Nerve  VIII.  is  generally  somewhat  thin, 
and  in  the  great  majority  of  cases  forms  the  Ileo-hypogastricus 
nerve  without  any  assistance  from  IX.,  though  in  a  few 
instances  fibres  of  IX.  enter  VIII.  above  the  origin  of  the 
ileo-hpyogastric,  and  in  one  case,  two  ileo-hypogastrics  were 
present,  one  composed  of  VIII.  fibres  only,  the  other  of  IX. 
fibres  only,  both  having  the  same  destination.  In  each  case 
where  IX.  enters  into  the  composition  of  the  ileo-hypogastric, 
VIII.  is  somewhat  thinner  than  usual,  but  VIII.  is  also  thinner 
when  IX.  has  no  connection  whatever  with  the  ileo-hypogastric. 
This  nerve  divides  as  in  Rana  into  two  branches,  the  Ramus 

*  Morph.  Jahr.  xxii.,  1895,  p.  451.  f  Loe.  cit.  xxii.,  1895,  p.  431. 
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cutaneus  abdominalis^  which  pierces  the  Obliquus  intemns  muscle 
on  its  way  to  the  skin,  and  the  J^amus  musculariSy  supplying  the 
abdominal  muscles.  The  rest  of  the  VIII.  fibres  pass  backward 
to  join  the  sacral  plexus.  Nerves  IX.  and  X.  are  thick,  IX. 
being  generally  the  thicker  of  the  two.  The  crural  nerve 
generally  consists  of  fibres  from  VIII.  and  IX.  in  almost  equal 
proportions,  and  may  contain  fibres  from  X.  or  not,  according  as 
X.  joins  IX.  above  or  below  the  origin  of  the  Cruralis, 
Occasionally  the  crural  nerve  may  consist  chiefly  of  IX.  fibres 
with  a  very  smali  branch  from  VIII.,  or  more  seldom  of  chiefly 
VIII.  fibres  with  very  few  from  IX.  Very  rarely,  the  crural 
nerve  may  be  composed  of  IX.  fibres  only,  the  whole  of  VIII. 
then  forming  the  ileo-hypogastric,  or  more  often,  the  cruralis 
consists  of  VIII.  fibres  only,  in  which  case  VIII.  sends  down  also 
a  branch  to  enter  the  sciatic  nerve.  As  in  Rana,  the  crural  nerve 
runs  out  to  the  thigh  and  there  lies  upon  the  Ilio-psoas  muscle 
in  an  angle  between  the  Adductor  magnus^  and  the  Rectus  femoris 
anticus.  By  far  its  larger  branch,  the  Ramus  cutaneus  femoris 
supplies  the  skin  while  other  branches  supply  the  Adductores 
longus  and  brevis^  Ilio-psoas^  Vastus  internus^  and  sometimes  the 
Rectus  femoris  anticus  Skud  pectineus.  From  the  fusion  of  IX.  and 
X.  arises  the  sciatic  nerve,  which  supplies  all  those  parts  of  the 
leg  to  which  the  cruralis  does  not  send  branches.  It  may  or  may 
not  contain  any  fibres  from  VIII.  according  to  the  manner  in 
which  VIII.  is  connected  with  the  sacral  plexus,  /.^.,  whether  it 
joins  IX.  above  the  origin  of  the  crural  from  IX.,  or  joins  the 
crural  itself. 

The  sciatic  nerve  most  frequently  consists  of  almost  equal 
quantities  of  IX.  and  X  alone,  though  often  VIII.  fibres  enters 
into  its  composition  and  rather  less  frequently  XI.  fibres,  while 
very  rarely  indeed  X.  forms  the  bulk  of  the  sciatic,  which  then 
also  contains  very  few  IX.  fibres ;  or  it  may  be  chiefly  IX.,  in 
which  case  X.  is  a  thin  nerve,  and  VIII.  fibres  are  always 
present.  The  sciatic  nerve  runs  backwards  and  enters  the  thigh 
having  almost  the  same  relations  as  in  Rana,  While  still  in  the 
body  it  gives  off  a  branch — Ramus  cutaneus  femoris  posterior — 
which  supplies  the  skin  of  the  ventral  and  inner  sides  of  the 
thigh ;  and  also  sends  a  twig  to  the  Rectus  intemus  minor.  In 
its  course  down  the  thigh,  the  sciatic  gives  off  several  branches 
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to  the  Semimem^ramffsaSy  to  both  heads  of  the  SemiUndim^SMS, 
and  to  its  posterior  portioii,  to  the  inner  sorface  and  body  of  the 
Adductor  magnuSj  to  the  Biceps^  and  to  the  Rectus  intemus  major. 
Beneath  the  Biceps  the  sciatic  divides,  forming  the  Tibiaiis  and 
Peroneus.  The  former  passes  dovn  the  leg  to  the  foot^  giving  off 
nerves  supplying  the  skin,  the  Gastrocnemius^  the  Tibialis  posticus. 
the  flexors  of  the  fingers,  the  Abductor  kaliudSj  and  lower  down 
divides  into  two  nerves,  the  one  supplying  the  ventral  surface  of 
the  digits,  and  Uie  other  the  deep  or  under-sarface  of  the  mnsde^ 
of  the  sole.  The  second  division  of  the  sciatic,  the  peroneal, 
gives  off  immediately  after  its  origin,  nerves  to  the  skin.  It  then 
divides  into  two — one  half  lies  between  the  surroonding  muscles 
and  gives  <^  branches  to  the  Tibialis  anticus^  Peroneus,  and 
Flexares  tarsi  anterior  koA  posterior.  The  other  half  runs  straight 
throngh  the  substance  of  the  Extensor  cruris  brevis,  to  which  it 
gives  off  a  small  branch,  and  c<Mitinues  down  to  the  ankle,  where 
it  joins  the  other  half,  close  to  the  bone,  and  below  the  Fiexor 
tarsi  posterior.  Just  before  it  unites,  however,  a  branch  is  given 
off  mnning  to  the  skin  and  extensors  of  digits  IV.  and  V., 
while  the  large  nerve,  formed  by  the  junction,  runs  down  to 
supply  the  extensors  of  digits  L,  II.  and  III.,  and  the  skin  ol  the 
toes.  This  peculiar  branching  and  junction  of  the  peroneal  ner\*e 
would  appear  to  be  the  same  as  that  described  by  Ecker  ^ 
Rana* — where  the  Peroneus  medialis  joins  the  Peroneus  lateraiiSy 
forming  a  conmion  stem,  the  peroneus  communis  inferior. 

The  Xlth.  nerve  is  a  thin  nerve,  and  may  have  a  direct  or  an 
indirect  connection  with  the  sacral  plexus.  In  the  former  case, 
in  which  XI.  always  take  some  part  in  the  formation  of  the 
sciatic  nerve,  the  whole  nerve  may  enter  X.,  or  it  may  join  X. 
by  two  or  more  of  its  own  branches,  either  passing  entirely  into 

X.  in  this  way,  or  sending  down  a  branch  which  has  an  indirect 
communication  with  X.  This  latter  means  of  connection  is  by 
far  the  most  frequent,  and  is  seen  in  instances  where  branches  of 

XI.  join  branches  of  X.  or  of  the  sciatic,  often  forming  a  net- 
work. 

Nerve  XIL,  which  Adolphi  mentions  as  occurring  in  one  per 
cent,  cases  in  Bufo  variabilis^  and  very  rarely  in  Peiobates  /uscus. 


*  Ecker:  loe,  eit.^  p.  196. 
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I  have  found  present  in  3*2  per  cent,  eases  in  /fy/a  aurea, 
in  each  of  which  it  either  joins  XI.  directly  or  joins  the  network 
formed  by  the  branches  of  X.  and  XI.  This  plexus  supplies 
branches  to  the  Coccygeus  and  Levator  am  muscles,  and  to  the 
bladder,  cloaca,  and  oviduct;  while,  in  addition,  the  last  three 
seem  sometimes  to  have  nerve  fibres  from  XT.  only. 

The  thickness  of  a  nerve  is  an  essential  element  in  deciding 
which  is  its  more  primitive,  and  which  its  more  advanced, 
condition.  I  have  therefore  drawn  up  a  series  of  tables  com- 
parable to  those  made  by  Adolphi  for  Bufo  variabilis  and  Pelo- 
bates  fuscus. 

As  a  basis  for  the  valuation,  I  have  taken  (1)  the  most 
frequently  occurring  thickness  of  nerve  VI.,  the  central  nerve  of 
those  three  which  do  not  send  any  fibres  to  the  limbs,  as  thickness 
4.  As  in  Bufo  variabilis^  nerves  V.,  VI.,  and  VII.  have  generally 
very  nearly  the  same  thickness,  and  as  a  rule  in  animals  of 
approximately  equal  size,  these  three  nerves  have  also  about  the 
same  thicknesses.  VJI.  is  generally  the  same  thickness  as  V.  and 
VJ.  sometimes  slightly  thicker  or  thinner.  In  the  one  case  in 
which  I  found  any  connection  between  it  and  the  sacral  plexus, 
VII.  had  one  of  the  smaller  thicknesses  noted  for  that  nerve. 
(2)  The  most  frequently  occurring  thickness  of  nerve  IX.,  in  the 
sacral  plexus,  is  represented  as  thickness  9.  The  figures  0  to  19 
show,  of  course,  only  the  relative  thickness  of  the  nerves,  though 
in  such  a  manner  that  for  each  increase  in  the  absolute  thickness 
of  '1  millimetre,  there  is  an  increase  of  1  in  the  relative  thickness; 
e.g.^  thickness  4  corresponds  to  '3  millimetres,  thickness  5  to  '4: 
millimetres  and  so  on. 

So  that  this  may  be  clearer  I  have  drawn  a  curve  showing 
the  exact  value  of  the  separate  thicknesses  0  to  19.  Along  the 
horizontal  line  are  placed  the  numbers  of  the  relative  thicknesses 
consecutively,  while  the  vertical  represents  the  actual  value  of 
those  separate  thicknesses,  increased  some  twenty  times. 
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So  far  as  I  am  able  to  judge  from  the  data  given  by  Adolphi, 
the  numbers  thus  arrived  at  should  be  quite  comparable  with  his. 

I  have  examined  125  specimens  of  Hyla  aurea,  and  instead  of 
regarding,  as  Adolphi  has  done,  each  specimen  as  yielding  two 
separate  observations,  one  for  each  side,  I  have  considered  it  as 
one  observation,  or  where  the  two  sides  diflfer  from  one  another 
as  two  half  observations.  This  does  not  interfere  with  the 
comparison  of  the  two  sets  of  tables,  as  the  percentage  relations 
are  not  affected  thereby.  The  following  results  are  brought 
together  in  Table  A.* 

Nerve  XII.,  as  I  have  mentioned  above,  was  found  in  3*2  per 
cent,  of  all  cases — of  these  2*4  per  cent,  had  thickness  1,  and  '8 
per  cent,  thickness  2. 

Nerve  XI.  varies  in  thickness  from  1  to  6 — The  majority  of 
cases,  88*8  per  cent,  were  divided  between  thicknesses  2  and  3, 
the  former  having  46*4  per  cent.,  the  latter  42*4  per  cent. 
Thickness  4  and  over  occur  but  seldom.  This  nerve  was 
present  in  every  case,  as  constrasted  with  Bufo  variabilis.^ 

In  Nerve  X.  we  find  a  wide  range  of  thickness,  viz.,  from  3  to 
12.  The  majority,  82*4  per  cent,  are  found  among  thicknesses 
7  to  10.  Thicknesses  4  to  6  are  seldom  seen,  and  3,  11,  and  12 
very  seldom. 


•  All  Tables  referred  to  are  placed  at  the  end  of  the  memoir, 
t  Loc,  cit.,  1893,  p.  321. 
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Nerve  IX.  has  thicknesses  6  to  11  and  16,  the  latter,  however, 
occurring  only  in  one  out  of  the  125  cases.  85*6-  per  cent,  of 
all  cases  have  thickness  8  to  10,  the  greater  number  of  these 
having  thickness  9. 

Nerve  VIII.  Thicknesses  3  to  8  are  present :  3  to  5  being 
most  frequent,  occurring  in  88  per  cent,  of  all  cases — of  these 
39*2  per  cent,  have  thickness  4.  Thicknesses  6,  7,  8,  occur  in 
6,  4,  and  2  per  cent,  of  cases  respectively. 

Nerve  VII.  varies  in  thickness  from  2  to  5.  Thicknesses  2 
and  5  are  seldom  met  with — while  thickness  3  occurs  in  27*2 
per  cent.,  and  thickness  4  in  65*6  per  cent,  of  all  cases,  these 
two  thicknesses  having  thus  a  total  of  92*8  per  cent. 

Nerve  VI.  Thicknesses  3  to  6  occur,  5  and  6,  however,  but 
rarely — thickness  3  was  found  in  36  per  cent.,  and  thickness  4 
in  59*2  per  cent,  of  all  cases — total  for  thicknesses  3  and  4  being 
thus  95*2  per  cent. 

Nerve  V.  varies  from  1  to  5  in  thickness:  91*2  per  cent,  of 
the  cases  having  thickness  3  or  4,  while  thicknesses  1  and  2 
occur  very  seldom. 

Nerve  IV.  We  tind  here  thicknesses  2  to  6  of  which  2  and  6 
are  each  only  met  with  in  '8  per  cent,  of  cases.  Thicknesses  3 
and  4  are  equally  frequent,  each  occurring  in  44  per  cent,  of  all 
cases,  while  in  10*4  per  cent,  of  cases  we  find  thickness  5. 

Nerve  III.  has  a  considerably  greater  thickness  than  IV.,  the 
smallest  thickness  seen  here  being  7,  and  that  only  in  one 
instance  ('8  per  cent.) 

On  the  other  hand,  the  greatest  thickness  seen  was  19,  this 
also  occurring  in  only  one  instance  ('8  per  cent.).  Of  the  inter- 
mediate thicknesses,  I  observed  from  9  to  15  only,  of  which  80*8 
per  cent,  cases  were  distributed  between  thicknesses  11,  12  and 
13;  12,  the  most  frequent,  being  found  in  40  per  cent,  of  all  cases. 

Nerve  II.  varies  in  thickness  from  3  to  6.  By  far  the  greatest 
number  of  instances  79*2  per  cent.,  or  about  three-fourths,  have 
thickness  4,  while  thickness  5  occurs  in  12  per  cent,  of  cases ; 
thicknesses  3  and  6  are  not  often  found  in  connection  with 
nerve  II. 

In  comparing  Table  A  with  the  corresponding  Table  for  Bufo 
variabilis^*  the  following  are  the  principal  differences  noticeable : — 

tf  Adolphi,  loc.  cit.,  p.  321. 
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While  in  Bu/o  variabilis^  nerve  XII.  only  occurs  in  one  per  cent, 
of  all  cases,  in  Hyla  aurea,  it  was  noted  in  3*2  per  cent.  Nerve 
XI.,  which  WAS  found  to  be  absent  in  4*5  per  cent,  cases  in  Bu/o 
variabilis,  was  never  absent  in  Hyla  aurea,  and  while  in  the 
latter,  the  smallest  thickness  (1)  is  very  rare  (1*6  per  cent.),  the 
next  thickness  being  the  most  common,  in  Bufo  variabilis  the 
smallest  is  the  most  frequent  (36*5  per  cent). 

In  Hyla  aurea,  nerve  X.  has  a  much  wider  range  of  thickness 
than  in  Bufo  variabilis,  and  while  in  the  latter  the  greatest 
number  of  cases,  have  the  greatest  thickness  noted  for  that  nerve 
(9),  in  Hyla  aurea  we  find  that  the  greatest  number  of  cases 
have  thickness  8,  which  is  in  the  centre  of  the  range  for  that 
nerve  (3  to  12),  the  number  of  cases  in  which  other  thicknesses 
are  found  gradually  increasing  up  to  27*2  per  cent,  cases  for 
thickness  8,  and  then  gradually  decreasing  again.  A  similar 
difference  is  seen  when  we  compare  the  percentages  for  nerve 

IX.  In  Bufo  variabilis  we  again  find  th^  greatest  thickness  9, 
in  the  greatest  number  of  cases  (54  per  cent.),  the  percentage 
occurrence  increasing  with  the  increasing  thickness  up  to  that 
point,  while  in  Hyla  aurea  we  see  that  the  percentage  increases 
with  an  increase  in  thickness  up  to  9  in  the  centre  of  the  range 
for  this  nerve,  and  then  diminishes  with  a  further  increase  in 
thickness.  In  nerve  VIII.  there  is  no  marked  difference.  In 
Bufo  variabilis  97*9  per  cent,  of  the  cases  are  divided  between 
the  three  least  thicknesses  (4  to  6),  and  in  Hyla  aurea  88  per 
cent,  are  distributed  between  the  three  least  thicknesses,  which, 
in  this  case,  are  3  to  5.  For  nerves  VII.,  VI.  and  V.  in  Bufo 
variabilis  we  have  no  data  for  comparison,  but  in  Hyla  aurea  we 
find  that  for  each  nerve  thicknesses  3  and  4  have  by  far  the 
greatest  number  of  cases,  4  always  preponderating  in  this  respect 
over  3. 

Nerve  IV.  in  Hyla  aurea  has  a  much  more  restricted  range 
than  in  Bufo  variabilis,  and  while  in  this  form,  two-thirds  of  the 
cases  have  the  smallest  thickness  (4),  in  Hyla  aurea  thicknesses 
3  and  4  are  found  in  a  total  of  88  per  cent,  of  all  cases,  the 
smallest  thickness  (2)  being  very  rare  ('8  per  cent.). 

Nerve  III.  The  differences  between  the  percentages  for  this 
nerve  in  the  two  species  recall  those  noted  in  the  case  of  nerves 

X.  and  IX.     While  in  Bufo  variabilis  the  greatest  number  of 
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cases  (95  per  cent.)  have  the  greatest  thickness  (12),  in  Hyia  aurta 
we  find  that  the  central  thickness  (12)  of  the  range  has  the 
greatest  number  of  instances  (40  per  cent.),  with  a  gradual 
increase  in  percentage  up  to  this,  and  then  a  gradual  decrease. 

It  will  be  noticed  that  both  nerves  IX.  and  III.  in  Hyla  aurea 
reach  a  greater  thickness  •  than  any  other  nerve  in  one  case  in 
each  nerve,  and  also  that  the  3  or  4  thicknesses  below  these 
extremes  are  not  met  with. 

Nerve  II.  In  both  Bufo  variabilis  and  Hyia  aurea  the  great 
majority  of  instances  have  the  smallest  thickness  but  one,  being 
in  the  former,  thickness  5,  in  the  latter,  thickness  4. 

It  has  been  found  from  observations  on  the  larvae  of  several 
of  the  Anura,!  that  in  the  tail  of  the  larva  are  several  pairs  of 
spinal  nerves  which  disappear  during  metamorphosis.  Between 
this  and  the  adult,  intervene  stages  in  which  nerves  X.,  XI.  and 
XII.,  have  in  succession  the  following  thicknesses  9,  4,  1;  8,  2,  0; 
7,  1,  0,  and  sometimes  6,  0,  0.  But  since  we  must  regard  the 
larval  condition  as  similar  to  that  of  the  ancestors  of  that 
animal,  the  first  of  the  above  four  stages  is  the  most  primitive, 
and  the  last  the  most  highly  advanced.  From  this  reduction  of 
the  most  posterior  spinal  nerves  in  order,  we  can  deduce  the  most 
primitive  and  the  most  advanced  condition  of  spinal  nerves 
anterior  to  these.  For  this  purpose  it  is  necessary  to  proceed 
from  these  most  posterior  nerves  to  those  in  front  of  them. 

The  following  Tables,  B,  1  to  28,  show  all  the  combinations  of 
thicknesses  found  in  those  specimens  of  Hyia  aurea  examined. 

Tables  B,  1  to  8  show  the  various  thicknesses  with  which 
nerve  XII.  occurs,  but  owing  to  the  few  specimens  containing 
examples  of  this  nerve  we  cannot  rely  too  much  on  results 
obtained  from  them,  unless  as  confirming  other  results. 

1.  While  XII.  decreases,  XI.  increases.  Thickness  1  of  nerve 
XII.  is  found  with  the  higher  thicknesses  3  and  5  of  nerve  XL, 
while  thickness  2  of  XII.  is  only  found  with  thickness  2  of 
nerve  XI. 

2.  While  XII.  decreases,  X.  increases.  Nerve  XII.,  thickness 
1,  is  only  found  with  the  higher  thicknesses  6,  7,  8,  9,  of  nerve 
X. ;   and  nerve  XII.,  thickness  2,  with  nerve  X.,  thickness  5. 

;  Adolphi :  loc.  cit,  1893,  p.  335. 
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3.  While  XTI.  decreases,  IX.  increases.  Nerve  XII.,  thick- 
ness 2,  is  only  found  with  nerve  IX.,  thickness  9,  while  nerve 
XII.,  thickness  1,  is  also  found  with  nerve  IX.,  thickness  11. 

4.  While  XII.  decreases,  VIII.  decreases  also.  Nerve  XII., 
thickness  2,  is  found  only  with  nerve  VIII.,  thickness  5,  while 
nerve  XII.,  thickness  1,  is  found  also  with  nerve  VIII., 
thickness  3. 

5.  While  XII.  decreases,  IV.  increases.  Nerve  XII.,  thick- 
ness 2  is  only  found  with  nerve  IV.,  thickness  3 ;  while  nerve 
XII.,  thickness  1  is  also  found  with  nerve  IV.,  thickness  4. 

6.  While  XII.  decreases.  III.  decreases  also.  Nerve  XII. 
only  occurs  with  the  central  thicknesses  of  the  series  for  nerve 
III.:  but  these  appear  to  show  that  nerve  III.  decreases  with 
nerve  XII.  Thus  :  Nerve  XII.,  thickness  2  is  only  found  with 
III.,  thickness  12,  while  thickness  1  of  nerve  XII.  is  also  found 
with  nerve  III.,  thicknesses  10  and  11. 

7.  This  table  shows  no  regularity  whatever. 

8.  While  XI.  diminishes,  so  does  X.  In  the  higher  thick- 
nesses of  nerve  X.,  there  are  some  irregularities,  but  from 
thickness  10  downwards,  nerve  XI.  seems  to  decrease  in 
thickness  as  nerve  X.  also  diminishes.  The  frequency  of 
nerve  X.,  thickness  10,  diminishes  almost  regularly  with  the 
decreasing  thickness  of  nerve  XI.,  and  was  never  noted  in 
combination  with  thickness  1  of  nerve  XI.  The  frequency  of 
nerve  X.,  thickness  9,  decreases  with  a  falling  thickness  of 
nerve  XI.,  reaching  a  minimum  with  nerve  XI.,  thickness  2. 
The  frequency  of  nerve  X.,  thickness  8,  increases  and  then 
decreases  with  decreasing  thickness  of  nerve  XI.,  and  in  the 
smaller  thicknesses  of  nerve  X.,  the  frequency  increases  with 
a  diminishing  thickness  of  nerve  XI.,  as  would  be  expected. 

9.  This  table  shows  a  somewhat  irregular  combination. 
While  nerve  IX.  increases,  nerve  XI.  first  increases  and  then 
diminishes.  The  frequency  of  nerve  IX.,  thickness  7,  increases 
with  increasing  thickness  of  nerve  XI.,  while  nerve  IX,  thick- 
ness 8,  and  nerve  IX.,  thickness  9,  are  very  irregular. 

10.  If  we  overlook  irregularities  in  the  smallest  and  higher 
thicknesses  of  nerve  VIII.,  we  find  that  as  nerve  XI.  diminishes, 
nerve  VIII.  increases.  The  frequency  of  nerve  VIII.,  thick- 
nesses 3  and  4  varies  greatly.     That  of  nerve  VIII.,  thickness 
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5,  increases  as  nerve  XI.  decreases,  also  nerve  VIII.,  thicknesses 
6  and  7. 

11.  Nerve  XI.  and  IV.  show  only  a  slight  relation  to  one 
another.  As  nerve  XI.  decreases  in  thickness,  the  frequency 
of  thickness  3  of  nerve  IV.  increases,  reaching  it«  maximum 
with  nerve  XI.,  thickness  2.  Independently  of  irregularities  in 
nerve  XI.,  thickness  1,  due  probably  to  the  small  number  of 
observations  here,  we  find  that  the  frequency  of  thicknesses  4 
and  5  of  nerve  IV.  tend  to  decrease  with  decreasing  thickness 
of  nerve  XI.,  so  that  it  would  appear  that  nerve  IV.  decreases 
with  a  decreasing  thickne^  of  nerve  XI. 

12.  Nerves  XI.  and  III.  vary  very  irregularly,  the  percentages 
showing  no  constant  progression.  The  table  shows  that  the 
highest  thickness  19  of  nerve  III.  is  found  with  a  lower  thickness 
(2)  of  nerve  XI.,  than  is  the  lowest  thickness  (7)  of  nerve  3. 
This  may  be  taken  to  indicate  the  fact  that  while  nerve  XI. 
decreases  nerve  III.  increases,  but  since  there  are  but  few 
observations  for  those  particular  thicknesses,  it  is  doubtful  how 
much  reliance  can  be  placed  on  this. 

13.  The  only  definite  relations  shown  by  this  table  to  exist 
between  nerves  XI.  and  II.  is  the  fact  that  the  smallest  thick- 
ness (3)  of  II.  only  exists  with  the  three  smallest  thicknesses 
of  nerve  XI.  The  converse  is  not,  however,  by  any  means  true. 
Further,  the  frequency  of  the  occurrence  of  intermediate  thick- 
nesses gives  no  information  whatever  on  the  variations  of  nerves 
XI.  and  II.  The  highest  thickness,  however,  6,  of  nerve  II.,  does 
not  occur  with  the  two  lowest  thicknesses  of  nerve  XI.  Therefore, 
probably  while  nerve  XI.  diminishes,  nerve  II.  diminishes  also. 

14.  As  X.  decreases,  IX.  tends  to  increase.  The  two 
smallest  thicknesses  of  nerve  X.  are  only  found  with  the  four 
highest  thicknesses  of  nerve  IX.,  and  rather  more  frequently 
with  the  two  highest,  11  and  16,  of  nerve  IX. 

15.  While  X.  decreases,  VIII.  increases.  The  percentage 
relations  are  somewhat  irregular ;  but  it  will  be  seen  that  nerve 
VITI.,  thickness  4,  reaches  a  maximum  with  nerve  X.,  thickness 
9  ;  and  nerve  VIII.,  thickness  5,  with  nerve  X.,  thickness  5 
(omitting  thicknesses  3,  11,  and  12,  of  nerve  X.,  in  which  there 
is  but  a  single  occurrence),  while  nerve  VTII.,  thickness  6,  has 
its  maximum  with  nerve  X.,  thickness  4 ;  also  nerve  VIII., 
thicknesses  7  and  8,   occur  chiefly  with  a  lower  thickness  of 
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nerve  X.  (6),  than  does  nerve  VIIL,  thickness  3.  We  may  thus 
say  that  there  is  a  tendency  for  YIII.  to  increase  in  thickness  as 
X.  decreases. 

16.  As  X.  diminishes,  lY.  may  diminish  also.  Again  we 
find  great  irregularities.  The  maximum  frequency  of  nerve  lY., 
thickness  4,  independently  of  single  occurrences,  is  found  with 
thickness  9,  of  nerve  X.,  while  that  of  nerve  lY.,  thickness  3,  is 
found  with  nerve  X.,  thickness  7.  On  the  other  hand  nerve  lY., 
thickness  2  occurs  only  with  nerve  X.,  thickness  9,  and  nerve 
lY.,  thickness  6,  only  with  nerve  X,  thickness  8. 

17.  If  we  examine  tirst  the  smaller  thicknesses  10  to  12,  of 
nerve  III.,  we  find  a  tendency  for  nerve  III.  to  decrease  in 
thickness  with  a  decreasing  thickness  of  X.  But  thicknesses  13 
and  14,  of  nerve  III.,  appear  to  directly  oppose  this,  since  their 
maxima  of  frequency  occur  with  the  lower  thicknesses  of  nerve 
X.  On  the  other  hand,  however,  the  table  as  a  whole  (exclusive 
of  thickness  19,  of  nerve  III.),  would  appear  to  show  a  decrease 
in  nerve  III.  with  a  decrease  in  nerve  X. 

18.  As  X.  decreases,  II.  decreases  also.  The  frequency  of 
thicknesses  3  and  4,  of  nerve  II.,  seem  to  point  to  a  decreasing 
thickness  of  nerve  II.,  corresponding  to  a  falling  thickness  of 
nerve  X. 

19.  While  IX.  increases,  YIII.  increjise^  also.  The  relations 
between  these  two  nerves  are  very  indetinite,  but  there  is 
evidently  a  tendency  for  an  increase  in  thickness  of  nerve  YIII. 
to  accompany  an  increasing  thickness  of  nerve  IX.,  as  seen  in 
the  position  of  the  maxima  of  frequency  of  thicknesses  4,  5,  and  6 
of  nerve  YIII.,  with  thicknesses  7,  10,  and  10  of  nerve  IX. 

20.  While  IX.  increases,  lY.  increases  also.  The  frequency 
of  nerve  lY.,  thickness  3,  reaches  a  maximum  with  nerve  IX., 
thickness  7;  nerve  lY.,  thickness  4,  with  nerve  IX.,  thickness  9; 
and  nerve  lY.,  thickness  5,  with  nerve  IX.,  thickness  11 ;  while 
nerve  lY.,  thickness  2,  is  found  with  nerve  IX.,  thickness  8,  and 
nerve  lY.,  thickness  6,  with  nerve  IX.,  thickness  11. 

21.  While  IX.  increases.  III.  increases  also.  The  lowest 
thicknesses,  7  and  9,  and  highest,  14  to  19,  of  nerve  III.,  bear 
evidence  rather  in  favour  of  this  statement,  while  the  frequency 
of  the  intermediate  thicknesses  of  nerve  III.,  /.^.,  10,  11,  12  and 
13,  reach  their  maxima  with  nerve  IX.,  thicknesses  7,  9,  10  and 
11  respectively. 
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22.  Nerves  IX.  and  II.  show  no  decided  relations  with  one 
another.  The  frequency  of  nerve  II.,  thickness  3,  4  and  5, 
reaches  its  maxima  with  nerve  IX.,  thicknesses  10,  7  and  11  in 
order.  This  might  be  understood  to  indicate  increase  in  the  two 
nerves.  On  the  other  hand  nerve  II.,  thickness  3,*  occurs  chiefly 
with  nerve  IX.,  thickness  10,  and  nerve  II.,  thickness  6,  with 
nerve  IX.,  thickness  9. 

23.  While  VIII.  increases,  IV.  increases  also.  Nerve  IV., 
thickness  2,  only  occurs  with  nerve  VIII.,-  thickness  3,  and  nerve 
IV.,  thickness  6,  only  with  nerve  VIII.,  thickness  8 ;  also  the 
maxima  of  frequency  of  nerve  IV.,  thicknesses  3,  4  and  5,  are 
found  with  nerve  VIII.,  thickness  6,  7  and  8  respectively. 

24.  Nerves  VIII.  and  III.  probably  increase  concurrently, 
though  the  table  appears  somewhat  irregular.  The  two  smallest 
thicknesses  7  and  9  of  nerve  III.  are  only  found  with  the  two 
smallest  thicknesses  3  and  4  of  nerve  VIII.  The  maxima  of 
frequency  of  nerve  III.,  thicknesses  10,  11,  12,  13  and  14,  are 
found  severally  with  nerve  VIII.,  thicknesses  3,  6,  5,  8  and  8. 

25.  No  definite  relations  appear  between  nerves  VIII.  and 

II.  in  this  table  beyond  the  occurrence  of  the  highest  thickness 
(6)  of  nerve  II.  with  nerve  VIII.,  thicknesses  3  and  4  only, 
which  may  be  understood  to  signify  that  an  increase  in  VTII., 
is  accon)panied  by  a  decrease  in  II. 

26.  While  IV.  decreases.  III.  decreases,  or  while  IV. 
increases.  III.  increases.  Independently  of  slight  irregularities 
in  nerve  III.,  thickness  10,  we  find  that  there  is  a  gradual 
increase  in  thickness  of  nerve  III.,  corresponding  to  an  increase 
of  nerve  IV.  This  is  confirmed  by  the  occurrence  of  nerve  III., 
thicknesses  15  and  19  with  thicknesses  4  and  5  of  nerve  IV., 
while  nerve  III.,  thicknesses  7  and  9  occur  with  nerve  IV., 
thicknesses  3  and  4. 

27.  Nerves  IV.  and  II.  appear  to  have  no  regular  relation 
between  them  beyond  the  fact  that  nerve  II.,  thickness  3, 
occurs  slightly  more  frequently  with  nerve  IV.,  thickness  5, 
while  nerve  II.,  thickness  6,  only  occurs  with  nerve  IV.,  thick- 
nesses 3  and  4. 

28.  This  table  distinctly  shows  on  the  whole  an  increase  in 
thickness  of  nerve  IT.,  with  an  increase  in  thickness  of  nerve 

III.  Thus  nerve  II.,  thicknesses  3,  4,  and  5  occur  chiefly 
with  nerve  III.,  thicknesses  9,  10,  and  13.     Further,  nerve  II., 
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thickness  3,  occurs  chiefly  with  nerve   III.,  thickness  9,  and 
nerve  II.,  thickness  6,  with  nerve  III.,  thickness  10. 

Comparing  the  evidence  of  these  tables  with  that  obtained  by 
Ado] phi  for  Bufo  variabilis^  we  find  that  on  the  whole  there  is  a 
confirmation  of  Adolphi's  results  with  reference  to  the  sacral 
plexus.  In  Table  9,  showing  the  variations  in  thickness  of 
nerve  XI.  accompanying  those  of  nerve  IX.,  there  is  partly  a 
confirmation  and  partly  a  denial,  similarly  in  Table  17  for 
nerves  X.  and  III.  Tables  13  (nerves  XI.  and  II.)  and  18 
(nerves  X.  and  TI.),  on  the  other  hand  give  a  somewhat 
positive  result,  where  in  Bufo  variabilis  we  see  no  connection : 
while  Tables  20  (nerves  IX.  and  IV.),  23  (nerves  VIII.  and 
IV.),  25  (nerves  VIII.  and  II.)  perhaps,  26  (nerves  IV.  and 
III.),  and  possibly  27  (nerves  IV.  and  II.),  offer  results  directly 
opposed  to  those  obtained  from  similar  tables  for  Bujo  variabilis: 
while  Table  28  (nerves  III.  and  II.)  exactly  compares  with 
Adolphi's  results  for  similar  nerves.  The  chief  difficulties  are 
with  reference  to  the  brachial  plexus.  Instead  of  nerve  IV., 
the  most  posterior  of  the  brachial  plexus  in  Hyla  aurea,  being 
in  a  condition  of  decrease  in  thickness  as  in  Bufo  variabilis, 
Tables  20  and  23  distinctly  show  that  it  is  in  a  condition  of 
increase, .  Table  11  being  the  only  one  disagreeing  with  this  in 
the  slighest  degree.  Moreover,  if  this  inference  be  correct,  viz., 
that  nerve  IV.  is  in  a  state  of  increase  in  thickness,  then  by 
Table  26,  nerve  III.  also  must  be  increasing  in  thickness,  and 
this  result  for  nerve  III.  exactly  agrees  with  Adolphi's  observa- 
tions for  Bufo  variabilis.  Further,  Tables  13,  18,  25,  and  27, 
in  which  a  relation  is  seen  between  nerve  II.  and  the  other 
nerves,  point  to  the  fact  that  nerve  II.  is  decreasing  in 
thickness,  and  this  also  agrees  with  Bufo  variabilis.X  Assuming 
that  Adolphi's  conclusions  based  on  his  examination  of  the  larvje 
of  J^ana  iemporaria  and  Pelobaies  fuscus  be  correct,  that  the 
thicker  condition  of  nerves  X.,  XI.,  and  XII.  is  the  more 
primitive,  if  as  seems  to  be  the  case  from  the  tables  in  BuJo 
variabilis^  a  greater  thickness  of  nerve  IV.  is  found  with  a 
greater  thickness  of  nerves  XI.  and  X.  and  pari  passu  with 
these,  the  smaller  thicknesses  of  nerves  IX.,  VIII.,  and  III., 
and  vice  versd,  the  smaller  thicknesses  of  nerves  XI.,  X.  and 

X  Adolphi :  loc.  cit ,  1803,  p.  341. 
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IV.  accompany  the  greater  thicknesses  of  nerves  IX.,  VIII., 
and  III.;  it  is  not  easy  at  first  sight  to  understand  why  in 
Ify/a  aurea  while  the  sacral  plexus  agrees  entirely  with  that  of 
Bu/o  variabilis^  the  brachial  plexus  should  show  such  a  marked 
unconformity  with  the  European  forms.  The  true  bearing  of 
this  difference  in  nerve  IV.,  will,  however,  appear  later  on  la 
this  paper. 

Of  the  other  spinal  nerves,  V.,  VI.,  and  VII.,  have  a  fairly 
constant  and  similar  thickness,  viz.,  chiefly  3,  4  and  5,  the 
greatest  percentage  in  each  having  a  thickness  of  4. 

In  order  to  trace  the  influence  of  this  change  in  the  thickness 
of  the  spinal  nerves,  on  their  form  and  position,  I  have  summed 
up  my  observations  on  the  relative  positions  of  the  nerves 
forming  the  two  plexuses  in  a  series  of  flgiires  and  tables. 
Fig.  1  to  4,  and  Tables  C  to  L  relating  to  the  sacral  plexus,  and 
Fig.  5  and  6,  and  Tables  M  to  O  to  the  brachial  plexus. 

Fig.  1  and  Table  C  show  the  gradual  development  by  means 
of  which  the  function  of  nerve  IX.  in  giving  rise  to  the  ileo- 
hypogastric  nerve  has  been  passed  on  to  nerve  VIII. 


Looking  at  Table  C  and  remembering  the  results  which  we 
obtained  from  the  previous  set  of  tables,  that  the  smaller  thick- 
nesses of  nerve  VIII.  are  the  more  primitive,  and  the  highest  the 
most  advanced — we  see  that  without  any  question  fonn  iii.  is 
the  most  advanced,  for  it  not  only  is  the  sole  one  occurring 
with  all  the  thicknesses  from  the  lowest  to  the  highest,  but  it 
gradually  increases  in  frequency  with  an  increasing  thickness  of 
nerve  VIII.,  until  with  thicknesses  5  to  8  it  reaches   100  per 
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cent.,  being  the  only  form  having  those  thicknesses  of  nerve 
VIII.  On  comparing  this  with  Fig.  1,  form  iiL  (to  which  the 
Table  C,  iii.  refers),  we  find  that  the  ileo-hypogastric  originates 
entirely  from  nerve  VIIL,  the  remainder  of  which  passes  down 
and  unites  with  a  branch  from  IX.  to  form  the  cruralis^  that  is 
to  say,  the  region  supplied  by  the  ileo-hypogastric,  is  controlled 
by  nerve  VIII.  only.  On  the  other  hand  the  most  primitive 
form,  according  to  the  percentages,  should  be  form  i.,  which  only 
occurs  with  the  smallest  thickness  of  nerve  VIIL  Fig.  1,  form  i.> 
shows  that  in  this  the  most  primitive  condition,  nerve  VIII. 
takes  absolutely  no  share  in  the  formation  of  the  ileo-hypogastric 
nerve,  this  as  well  as  the  crura  lis  being  supplied  by  nerve  IX. 
only.  Between  these  two  forms,  i.,  the  most  primitive,  and  iii., 
the  most  advanced,  we  have  as  an  intermediate  stage  form  ii.,  in 
which  we  find  VIII.  and  IX.  taking  an  equal  share  in  forming 
the  ileo-hypogastric.  The  cruralis  is  variously  formed  when  this 
is  the  case,  four  per  cent,  of  such  cases  having  the  position  and 
relations  shown  by  the  continuous  lines  only,  and  sixty  per  cent, 
that  shown  by  both  continuous  and  dotted  lines.  I  have  not 
separated  these  two  forms  in  the  table,*  as  there  are  but  very  few 
observations,  and  also  I  shall  discuss  the  progression  of  the  crural 
nerve  in  detail  later  on. 

It  will  thus  be  seen  that  whereas  the  ileo-hypogastric  in  its 
more  primitive  condition  originates  from  nerve  IX.,  as  it 
advances,  it  tends  more  and  more  to  become  connected  with 
nerve  VIII.,  until  in  the  great  majority  of  the  present  forms  it 
is  only  connected  with  that  nerve,  thus  showing  a  transference 
of  function  forwards,  />.,  from  IX.  to  VIII. 

A  further  instance  of  this  was  noted  in  one  specimen  in  which 
the  ileo-hypogastric  branch  of  VIII.  received  a  branch — fine, 
certainly — from  VII.  It  would  thus  appear  that  there  is  now 
a  tendency  for  VII.  to  be  drawn  into  the  sacral  plexus,  and 
possibly  it  will,  later  on,  take  part  in  the  formation  of  the  crural 
nerve  also,  progressing  in  just  the  same  way  as  VIII.  has  done, 
as  may  be  seen  from  Figs.  1,  2  and  3.  Of  this,  however,  one  can 
only  speak  with  reserve,  inasmuch  as  it  only  occurred  in  one 
specimen,  and  then  not  in  conjunction  with  any  of  the  greater 
thicknesses  of  VII.  or  VIII.  (VII.  having  thickness  3,  and 
VIII.    thickness   5).      Table   C   shows   that   by   far   the   most 
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common  foim  at  present  is  form  iii.;  this,  however,  is  not 
frequent  with  the  higher  thicknesses,  6,  7  and  8,  so  that  in  an 
isolated  case  of  the  more  advanced  form,  one  can  understand 
that  it  might  not  occur  with  the  greatest  thickness,  as  a  strict 
inference  would  imply. 


^ 


Fi 
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Table  D  and  Fig.  2  show  a  steady  progression  in  the  manner 
in  which  the  cruralis  originates.  Since  nerve  VIII.  is  in  a 
condition  of  increasing  thickness,  we  learn  from  Table  D  that  the 
most  advanced  form  is  viii.,  this  being  the  only  form  occurring 
with  the  highest  thickness,  8,  and  also  since  its  greatest 
frequency,  even  excluding  that  with  thickness  8,  is  at  least  with 
as  high  a  thickness  (7)  as  that  of  any  other  form.  Further,  we 
learn  from  the  same  source,  that  form  i.  is  the  most  primitive,  its 
frequency  reaching  a  maximum  with  the  lowest  thickness  3,  and 
gradually  decreasing  up  to  thickness  5.  Referring  to  Fig.  2,  we 
see  that  these  two  extremes  point  to  the  same  kind  of  advance- 
ment as  took  place  in  the  ileo-hypogastric,  in  other  words,  we 
find  that  in  form  i.,  the  most  primitive,  the  cruralis  consists  of 
fibres  from  nerve  IX.  only,  while  in  form  viii.,  the  most  advanced, 
the  fibres  come  from  nerve  VIII.  only,  a  transference  of 
function  from  IX.  to  VIII.,  continuing  that  of  the  ileo-hypo- 
gastric, which,  being  nearer  the  exit  of  the  nerve  from  the  spinal 
cord,  seems  to  lead  the  way  in  this  respect.  Of  the  intermediate 
stages,  it  would  seem  from  the  table  that  ii.  is  the  most  primitive, 
and  iii.  the  next,  iv.,  v.,  vi.  and  vii.  following  in  succession. 
Fig.  2  shows  us  the  following  characters  for  each  of  these  several 
forms.  In  form  ii.,  we  see  that  the  cruralis  is  formed  of  chiefly 
IX.  fibres,  with  a  small  branch  from  VIII.  In  form  iii.,  similar 
relations  exist  between  the  fibres  from  IX.,  and  from  VIII.,  with 
the  addition  of  a  certain  number  of  fibres  from  X.  The  next 
advance  is  seen  in  the  greater  proportion  in  the  cruralis  of  fibres 
from  VIII.,  which  equals  that  of  the  IX.  fibres  in  both  iv.  and 
v.,  the  cruralis  in  iv.  showing  fibres  from  X.,  which  are  absent  in 
V.  Up  to  this,  forms  i.,  ii.,  iii.,  iv.,  and  v.  have  occurred  from 
the  lowest  thickness  of  VIII.  upwards.  Form  vi.,  however, 
does  not  occur  with  the  lowest  thickness  3,  showing  the  next  step 
upwards,  while  form  vii.  in  the  table  shows  another  similar  step 
in  advance.  In  Fig.  2  these  two  forms  vi,  and  vii.  exhibit  the 
same  relationships  to  one  another  as  were  seen  in  the  two 
previous  pairs.  Thus,  in  both,  the  cruralis  consists  chiefly  of 
VIII.,  with  only  a  small  branch  from  IX.,  fibres  from  X. 
entering  into  its  composition  in  form  vi.,  but  not  in  form  vii. 
Bearing  in  mind  the  general  transferrence  in  the  origin  of  the 
cruralis  from  IX.,  and  probably  previously  from  X.,  though  of 
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this  we  have  only  indirect  evidence, 
to  VIII.,  we  notice  in  Fig.  3  a 
gradual  but  certain  advance  in  this 
direction. 

A  somewhat  peculiar  exception 
to  this  is  seen  in  forms  ii.  and  iii. 
in  the  figure,  which  would  seem  to 
reverse  the  natural  order,  but  in 
the  face  of  the  evidence  given 
for  those  two  forms  in  the  table, 
form  iii.,  certainly  occurring  with 
a  higher  thickness  than  ii.,  I  have 
not  felt  justified  in  changing  the 
order,  though  it  would  certainly 
appear  that  a  form  in  which  the 
cruralis  contains  X.  fibres,  as  well 
as  IX.  and  VIII.,  would  be  more 
primitive  than  one  in  which  only 
IX.  and  VIII.  fibres  occur.  This 
deviation,  however,  is  not  nearly 
sufficient  to  nullify  the  evidence 
of  the  rest  of  the  table,  which 
entirely  agrees  with  Adolphi's 
results  for  Bujo  variabilis^  viz., 
that  "nerve  VIII.  originally 
destined  for  the  body  wall  (by 
the  ileo-hypogastric)  is  passed 
over  to  take  care  of  the  leg  (by 
the  cruralis),  and  gradually  gains 
an  ever-increasing  value  in  that 
direction." 

I  have  also  drawn  up  a  Table 
(E),  which  should  show  the  rela- 
tions between  the  thickness  of 
nerve  IX.  and  the  form  of  the 
cruralis,  if  any  exist.  There  is  a 
somewhat  regular  progression  in 
forms  i.  to  v.,  but  forms  vi.,  vii., 
and  viii.,  are  very  irregular :    also 
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we  see  that  the  three  most  primitive  forms  i.,  ii.,  iii.,  occur 
with  lower  thicknesses  than  the  most  advanced  (viii.). 

Tables  F,  G,  H  and  K,  were  compiled  for  the  purpose  of 
ascertaining  whether  the  variations  in  the  composition  of  the 
sciatic  nerve,  bear  any  relation  to  the  variation  in  thickness  of 
any  component  nerve. 

I  find  that  with  the  thickness  of  VIII.  (Table  F),  the  only 
relations  noticeable  are  that  form  i.;  which  is  evidently  the  most 
primitive  from  its  occurrence  only  with  two  of  the  smaller 
thicknesses  of  nerve  VIII.,  occurs  most  frequently  with  a 
smaller  thickness  than  does  form  v.,  which  must  be  the  most 
advanced,  since  it  does  not  occur  with  the  two  smallest  thick- 
nesses of  VIII.  In  the  three  intermediate  forms  there  is  a 
distinct  increase  in  the  thickness  with  which  each  of  the  three 
forms  occur  most  frequently,  i.e.,  form  ii.  is  found  most  often 
with  thickness  3,  form  iii.  with  thickness  4,  and  form  iv.  with 
thickness  7.  Thus,  although  the  table  as  a  whole  appears 
somewhat  irr^ular,  these  two  parts  would  seem  to  show  a 
distinct  advancement  pari  passu  with  an  increase  in  thickness. 
The  absence  of  a  strict  progression  is  scarcely  to  be  wondered 
at,  since  VIII.  really  only  takes  any  share  in  the  formation  of 
the  sciatic  in  two  out  of  the  five  forms.  This  will  be  clear  on 
reference  to  Fig.  4. 


f!re.    .4. 


In  this  it  will  be  seen  that  the  progression  found  in  Table  F, 
when  compared  with  the  five  figures  of  the  forms  of  that  table, 
offers  a  confirmation  of  the  forward  transference  of  function 
found  in  connection  with  the  cruralis  and  ileo-hypogastric  nerves. 


286    Proceedings  of  the  Royal  Society  of  Victoria. 

In  form  i.  (Fig.  3),  we  see  the  sciatic  composed  chiefly  of  X. 
fibres  assisted  by  some  from  IX.,  having  none  from  VIII.  In 
forms  ii.,  iii.,  and  iv.,  X.  and  IX.  enter  almost  equally  into  the 
composition  of  the  sciatic  nerve,  in  form  ii.  some  fibres  from  XI. 
enter  this  union,  in  iii.  we  have  only  X  and  IX.,  in  iv.  we  have 
the  first  appearance  of  VIII.  fibres  in  this  nerve.  Form  v.,  the 
most  advanced  according  to  Table  K,  might  have  been  allotted 
that  position  by  inference  from  the  advance  of  the  four  previous 
forms  as  seen  in  the  figure,  since  in  it  we  find  the  sciatic  with 
a  majority  of  IX,  fibres,  and  also  a  constant  presence  of  VIII. 
fibres,  X.  sinking  to  a  third  place  in  this  respect.  A  further 
explanation  of  the  irregularity  in  the  maximum  percentage 
frequency  in  Table  K  here  suggests  itself.  Just  as  we  filid 
forms  ii.,  iii.,  and  iv.,  form  a  complete  series  in  themselves  in 
the  table,  so  we  find  from  the  figures  that  this  is  also  the  case, 
all  three  coming  under  a  general  description,  viz.,  possessing 
equal  quantities  of  X.  and  IX.  fibres,  which  forms  an  inter- 
mediate stage  between  form  i.  with  a  majority  of  X.  fibres,  and 
form  V.  with  a  majority  of  IX.  fibres. 

Table  G  does  not  appear  to  give  us  any  evidence  beyond  the 
fact  that  form  i.,  which  we  have  found  to  be  the  most  primitive, 
occurs  with  a  lower  thickness  than  form  v.,  the  most  advanced. 
Table  H  on  the  other  hand  shows  a  well-marked  order  agreeing 
with  that  proved  from  Table  F  and  Fig.  3.  Since  nerve  X. 
was  found  to  be  in  a  state  of  decreasing  thickness  the  most 
primitive  composition  of  the  sciatic  ought  to  occur  chiefly  with 
the  higher  thicknesses,  and  the  more  advanced  forms  in  a 
definite  order  with  the  decrease  in  thickness.  Such  is  the  case. 
Excluding  the  isolated  cases  in  thickness  11  we  find  that  form 
i.  occurs  most  frequently  with  thickness  10,  form  ii.  with 
thickness  11  and  then  thickness  9,  form  iii.  with  thickness  8, 
form  iv.  with  thickness  6,  and  form  v.  with  thickness  3. 

Table  K  showing  the  relations  between  the  thicknesses  of  XL 
and  the  composition  of  the  sciatic  offers  a  further  confirmation 
of  those  results,  since  we  find  that  XI.  being  in  a  decreasing 
condition,  form  i.  occurs  most  frequently  with  thickness  6,  form 
ii.  with  thickness  5,  form  iii.  with  thickness  3,  excluding  an 
isolated  case  in  thickness  1,  form  iv.  with  thicknesses  2  and  1, 
while  form  v,  chiefly  occurs  with  thickness  2. 
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We  have  yet  to  describe  in  connection  with  the  sacral  plexus, 
the  further  relations  which  a  decreasing  thickness  of  XI.  bears 
to  the  advancement  of  the  nerves  in  this  region. 

According  to  Table  L,  nerve  XT.  being  in  a  state  of  decrease 
in  thickness,  we  see  that  form  i.  is  the  most  primitive,  and  form 
iii.  the  most  advanced,  form  ii.  being  an  intermediate  stage. 

Fig.  4  will  show  the  bearing  of  this  on  the  results  of  previous 
tables.  In  form  i.  we  see  the  closest  connection  of  XI.  with  the 
sciatic  nerve,  the  whole  of  nerve  XI.  entering  into  the  composi- 
tion of  the  sciatic.  In  ii.,  we  have  nerve  XI.  entering  the  sciatic, 
or  joining  X.  by  two  or  more  trunks,  while  in  form  iii.,  XI.  has 
no  share  in  the  sciatic  at  all,  merely  joining  branches  of  that 
nerve  which  supply  only  the  viscera  at  the  posterior  end  of  the 
body  with  some  of  their  muscles. 

On  comparing  these  results  of  observations  on  the  sacral  plexus 
of  Hjla  aurea  with  those  made  by  Adolphi  on  Bu/o  variabilis, 
and  Pelobates  fuscus,  it  will  be  seen  that  there  is  a  marked 
similarity  with  those  results,  viz.,  that  the  centre  of  gravity  of 
the  sacral  plexus  is  gradually  moving  towards  the  head,  or  in 
other  words,  nerves  VIII.  and  IX.  increase  in  thickness  as  X. 
and  XI.  decrease  in  thickness,  and  pari  passu  with  this  change 
in  size  and  consequent  advancement,  nerves  VIII.  and  IX. 
are  gradually  losing  their  original  relations  to  the  body  wall  and 
are  assuming  a  greater  importance  in  the  innervation  of  the  leg. 
It  would  further  appear  from  the  tables  relating  to  the  most 
posterior  spinal  nerves  of  Hyla  aurea,  especially  XI.,  that  there 
is  at  the  same  time  a  change  whereby  these  nerves  are  losing 
their  connection  with  the  leg,  and  are,  and  will  supply,  in  its 
place,  the  viscera  of  the  hinder  part  of  the  trunk,  perhaps 
preparatory  to  dying  out  altogether,  as  XII.  is  now  doing. 

It  remains  to  be  seen  what  relations  the  thickness  of  the 
anterior  nerves  of  the  spinal  column  bears  to  their  form. 

Since  we  found  in  Tables  B,  20  and  23,  that  IV.  is  increasing 
in  thickness,  then  the  most  primitive  form  of  that  nerve  will  occur 
most  frequently  with  the  smaller  thicknesses  of  the  nerve.  In 
Table  M,  therefore,  form  i.  is  the  most  primitive,  and  form  iv. 
the  most  advanced,  forms  ii.  and  iii.  being  intermediate  stages. 
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Fig.  5  shows  the  following  positions  of  the  nerves  in  the  forms 
i.  to  iv.  In  form  i.,  nerve  IV.  is  distincly  free  from  nerve  IIL ; 
in  form  ii.  a  branch  passes  between  the  two  nerves,  either  from 
nerve  III.  to  IV.,  or  vice  versa;  in  form  iii.  we  find  a  still  closer 
connection,  III.  fusing  with  IV.  at  one  point,  while  in  form  iv. 
the  fusion  is  continued  for  some  distance.  But  since  we  found 
that  nerve  III.  agreed  in  its  manner  of  increase  with  that  in 
Bufo  variabilis  and  Pelobates  fuscus^  it  will  be  most  instructive  to 
take  its  evidence  into  consideration. 

In  Table  N  then  the  most  primitive  form  should  occur  most 
frequently  with  the  smaller  thickness  and  the  most  advanced 
with  the  higher  thickness  of  nerve  III.,  and  according  to  this 
table  we  find  that  form  i.,  which  Table  M  shows  to  be  the  most 
primitive,  occurs  chiefly  with  a  lower  thickness  than  does  form 
iv.  the  most  advanced,  which  so  far  confirms  the  previous  results. 
Form  iii.  shows  a  slight  irregularity  in  thickness  15,  which  may 
possibly  be  due  to  the  small  number  of  observations  iij  that 
thickness.  It  seems  therefore  that  in  Hyla  aurea^  as  nerve  IV. 
increases  in  thickness,  advancing  in  development,  it  takes  an 
increasing  share  in  the  formation  of  the  brachial  plexus. 


Variations  in  Spinal  Nerves  of  Hyla  aurea.     289 

With  reference  to  the  condition  of  nerve  II.  with  regard  to 
the  brachial  plexus,  we  find  the  following  results-: — 

Since  nerve  III.  is  increasing  in  thickness,  we  must  regard 
forms  i.,  ii.  and  iii.  as  the  most  primitive,  since  they  occur  mostly 
or  only  with  the  lower  thicknesses  of  III ;  forms  iv.  and  v.  on 
the  other  hand  occur  not  only  with  the  four  lower  thicknesses  of 
III.,  but  also  with  the  live  higher  ones.  The  percentages  are 
somewhat  irregular  in  their  progression. 
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Fig.  6  shows  the  positions  of  the  nerves  in  these  forms.  In 
form  i.  we  find  a  connection  of  the  coraco-clavicular  with  nerves 
II.  and  IV.,  nerve  II.  thus  taking  a  share  in  the  brachial  plexus. 
This  condition,  however,  was  only  found  on  one  side  of  one 
specimen  and  so  might  be  regarded  as  an  aberrant  condition. 
In  form  ii.  we  see  the  closest  connection  of  II.  with  the 
brachial  plexus,  this  nerve  being  fused  entirely  or  in  part  for 
some  considerable  distance  with  III.     In  form  iii.  the  connection 

19 
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is  less  marked,  here  the  coraco-clavicular  is  composed  chiefly  of 
nerve  II.  having  only  a  fine  branch  from  III.  A  modification 
in  the  proportions  of  the  fibres  from  the  two  nerves  would 
readily  give  rise  to  form  iv.,  in  which  the  coraco-clavicular  arises 
as  a  branch  from  III.  with  a  few  fibres  from  II.  passing  either 
to  III.  itself  or  to  the  coraco-clavicular.  In  form  v.,  nerve  II. 
has  no  connection  whatever  with  the  brachial  plexus.  This  is 
what  might  have  been  predicted  from  the  fact  that  IV.  is  taking 
an  increasing  share  in  the  brachial  plexus.  But  when  we  come 
to  compare  with  this  the  Table  (P)  showing  the  thicknesses  of 
nerve  II.  with  which  these  forms  are  found  we  meet  with  a 
strange  discrepancy. 

If  we  regard  nerve  II.  as  being  in  a  state  of  decrease  as 
deduced  from  Tables  13,  18,  25,  etc.,  we  find  that  the  order  of 
the  forms  in  Fig.  6,  according  to  their  point  of  development, 
beginning  with  the  most  primitive,  should  be  v.,  iv.,  ii.,  iii. — 
excluding  i.  From  this  we  obtain  the  remarkable  result  that  as 
nerve  II.  decreases  in  size,  it  assumes  fresh  duties  in  addition  to 
those  which  it  had  previously.  Especially  is  this  unexpected 
here,  as  since  II.,  in  a  diminishing  condition,  takes  upon  itself  to 
give  rise  to  the  coraco-clavicular,  it  is  difficult  to  conceive  from 
whence  the  region  supplied  by  this  branch  is  to  derive  its  nervous 
supply,  as  II.  diminishes  to  a  thickness  of  0.  Further,  if  in  the 
face  of  Tables  B,  13,  18,  25  and  27,  we  accept  the  evidence  of 
Table  B,  28,  viz.,  that  II.  increasing  in  thickness,  we  merely  have 
the  difficulty  reversed,  for  an  increase  in  thickness  of  a  nerve  is 
unnecessary  for  a  more  and  more  restricted  area  of  action.  I 
have  considered  that  probably  this  irregularity  is  due  to  the 
change  in  habit  of  Hyla  aurea^  originally  an  arboreal  form,  to 
a  terrestrial  life.  In  this  connection,  it  would  be  interesting  to 
know  whether  the  true  Tree  frogs  of  Europe  show  any  deviation 
from  the  general  combinations  of  Bufo  variabilis  and  Pelobates 
fuscus.  In  the  absence  of  a  more  extended  knowledge  on  this 
point,  we  may  accept  for  the  present,  at  least,  the  evidence  of 
Table  O,  since  it  seems  most  in  accordance  with  all  the  facts 
relating  to  nerves  IV.,  III.  and  II. 

The  increasing  thickness  on  the  part  of  nerves  IV.  and  III. 
and  the  apparent  decreasing  thickness  of  nerve  II.  together  with 
the  above  tables,  indicate  the  fact  that  in  the  brachial  plexus  of 
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Ify/a  aurea  we  have  a  further  stage  of  what  Bateson  calls  back- 
ward Homoeosis  of  the  nerves  composing  this  plexus,  in  other 
words  that  we  have  here,  as  in  the  sacral  plexus  "  an  assumption 
by  one  member  of  these  Meristic  series  of  the  form  and  characters 
proper  to  other  members  of  those  series."  But,  whereas  in  the 
sacral  plexus,  nerves  VII.  (probably),  VIII.  and  IX.  are  exer- 
cising in  an  increasing  degree  the  functions  previously  exerted 
only  by  nerves  posterior  to  them  (viz.,  IX.,  X.,  XI.  and  XII.); 
in  the  brachial  plexus,  nerve  IV.  appears  to  take  up  new  duties 
previously  performed  only  by  II.  and  III. 

We  have  seen  that  in  the  Urodeles  and  in  Pipa  among  the 
Anura  there  is  a  nerve  anterior  to  II.,  viz.,  the  sub-occipital, 
which  passes  out  as  the  case  may  be  between  the  skull  and  the 
iirst  vertebra,  or  else  pierces  the  first  vertebra ;  also,  we  found 
that  in  Hyla  aurea  as  in  the  Anura  generally  this  is  absent. 

Pipa  thus  seems  to  be,  in  some  degree,  an  intermediate  form 
between  the  Urodeles  and  the  other  Anura.  A  further 
stage  is  seen  in  Rana^  since  "the  fact  that  the  last  spinal 
nerves  to  join  the  brachial  plexus  in  Pipa  are  the  Ilird, 
while  in  Rana  they  are  IVth,  is  again  an  evidence  of  backward 
Homoeosis.''* 

That  in  Hyla  we  have  a  continuation  of  the  same  process  is,  I 
think,  beyond  doubt,  since  we  have  an  increasing  thickness  both 
in  III.  and  IV.,  concurrent  with  a  decreasing  thickness  in  II., 
and  also  a  most  intimate  connection  of  IV.  with  the  brachial 
plexus.  To  sum  up  the  results  of  these  observations  on  Hyla 
aurea,  in  a  few  words,  we  have  found  a  forward  Homoeosis  in  the 
sacral  plexus,  also  a  backward  Homoeosis  in  the  brachial  plexus. 
We  may  therefore  conclude  that  in  the  Anura,  as  represented  by 
the  forms  studied  in  this  connection,  there  is  an  advance- 
ment in  the  direction  of  a  concentration  of  the  origin  and 
functions  of  the  spinal  nerves  towards  the  central  region  of  the 
body. 

APPENDIX. 

In  addition  to  Hyla  aurea,  I  have  examined  a  few  other  forms 
found  in  Australia,  viz.,   Helioporus  pictiis,  and  Limnodynastes 


*  Bateson :  Materials  for  the  Study  of  Variation,  p.  143. 
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tasmaniensis  from  Victoria,  and  Limnodynastes  ornatus  and 
Chiroleptes  platycephalus  from  Central  Australia,  for  specimens  of 
which,  together  with  those  of  Hyla  aurea^  I  am  indebted  to 
Professor  Spencer.  There  being  but  few  observations  in  each 
case,  I  have  not  attempted  to  tabulate  the  results,  as  a  few 
words  with  a  reference  to  the  figures  and  tables  of  Hyla  aurea 
will  make  their  size,  condition,  etc.,  clear,  since  here  I  have 
taken  the  same  standards  for  compaiison.  The  manner  of 
distribution  and  position  of  the  various  nerves  do  not  differ  very 
greatly  from  those  of  Hyla  aurea. 

In  Helioponis  picius  the  various  thicknesses  found  are  the 


following : — 

Nerve. 

Thickness. 

Per  cent. 

Thickness. 

Per  cent. 

II. 

4 

50 

3 

50 

III. 

5 

50 

6 

50 

IV. 

6 

50 

•> 

50 

V. 

2 

50 

2 

50 

VI. 

3 

50 

2 

50 

VII. 

2 

50 

3 

50 

VIII. 

3 

50 

2 

50 

IX. 

7 

50 

5 

50 

X. 

50 

5 

50 

XL 

1 

50 

2 

50 

Nerve  XII.  was  not  found  to  occur  at  all. 

The  following  conditions  were  observed  in  the  nerves  of 
Heliopojus  picius. 

We  find  Fig.  1,  form  ii.,  with  nerve  VIII.,  thickness  2,  and 
Fig.  1,  form  iii.,  with  nerve  VTIL,  thickness  3,  showing  with  an 
increase  in  thickness  of  nerve  VIII.  a  corresponding  advance  in 
the  composition  of  the  ileo-hypogastric  nerve  comparable  to  that 
of  Hyla  aurea. 

In  the  cruralis  we  have  Fig.  2,  form  v.,  occurring  with  nerve 
VII  r.,  thickness  2,  and  nerve  IX.,  thickness  5,  and  form  vii., 
with  nerve  VIII.,  thickness  3,  and  nerve  IX.,  thickness  7. 
Thus  we  see  that  both  the  ileo-hypogastric  and  cruralis  show 
here  as  in  Hyla  aurea  a  forward  Homceosis  in  the  origin  of  these 
two  nerves,  viz.,  from  nerve  IX.  to  nerve  VIII.,  the  ileo-hypo- 
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gastric  preceding  the  cruralis  because  of  its  position  nearer  to 
the  spinal  column. 

In  Fig.  3  we  find  form  ii.  occurring  with  nerve  VIII.,  thick- 
ness 2,  nerve  IX.,  thickness  5,  nerve  X.,  thickness  5,  and  nerve 
XI.,  thickness  2 ;  and  form  iii.  with  nerve  III.,  thickness  3, 
nerve  IX.,  thickness  7,  nerve  X.,  thickness  7,  and  nerve  XI., 
thickness  1 — that  is  to  say,  as  nerve  VIII.  increases,  nerve 
IX.  increases,  and  nerve  XI.  decreases,  there  is  a  decreasing 
tendency  for  nerve  XI.  to  bike  any  share  in  the  forma- 
tion of  the  sciatic.  There  is,  therefore,  here  again  a 
forward  Homoeosis.  Nerve  X.  would  seem  to  offer  a  slight 
difficulty  in  this  respect,  due  probably  to  the  small  number 
of   observations. 

In  Fig.  4  we  see  again  an  evidence  of  this  same  forward 
advance  in  the  composition  of  the  sciatic,  and  in  the 
relations  of  nerve  XL  to  the  leg,  since  form  i.  occurs 
with  nerve  XI.,  thickness  2,  and  form  iii.  with  thickness  1 
of  nerve  XI.,  nerve  XI.  it  will  be  remembered  being  in  a 
state  of  decrease. 

In  Fig.  5,  form  ii.  occurs  with  nerve  III.,  thickness  6,  and 
nerve  IV.,  thickness  3 ;  and  form  iii.,  with  nerve  III.,  thickness 
5,  and  nerve  IV.,  thickness  6.  Here  we  see  that  nerve  III. 
appears  to  offer  a  slight  deviation  from  Hyla  aurea,  since  it 
decreases  slightly  in  these  few  observations.  On  the  other  hand, 
however,  nerve  IV.  increases  greatly  and  as  it  does  so  takes  an 
increasing  share  in  the  brachial  plexus  and  therefore  in  the 
innervation  of  the  fore-limb. 

The  results  with  reference  to  nerve  II.  are  interesting.  We 
find  that  in  Fig.  6,  form  ii.,  nerve  II.  has  thickness  3,  and  in 
form  iii.  it  has  thickness  4.  If  we  premise,  that  as  in  Hyla  aurea, 
II.  is  decreasing  in  thickness,  then  we  have  here,  it  would 
appear,  an  increasing  connection  of  II.  with  the  brachial  plexus; 
but  reference  to  Tables  P  and  O  will  show  that  Fig.  6,  form  iii. 
is  a  very  unusual  form  in  Hy/a  aurea,  so  that  we  cannot  attach 
much  importance  to  this  fact. 

In  Limnodynasies  tasmaniensis  we  find  the  following  thick- 
nesses : — 
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Nerve. 

Thickness. 

Per  cent. 

Thickness. 

Per  cent. 

Thickness. 

Per  cent 

II. 

-      3      - 

100 

- 

— 

— 

~— 

III. 

-      5      - 

66-6 

- 

8      - 

33-3 

— 

IV. 

-      3      - 

33-3 

- 

4      - 

33-3 

-     7     - 

33-3 

V. 

-      2      - 

33-3 

- 

3      - 

66-6 

— 

VI. 

-      2      - 

66-6 

- 

3      - 

33-3 

VII. 

3      - 

100 

- 

— 



VIII. 

3      - 

66-6 

- 

4      - 

33-3 

— 

IX. 

-      5      - 

100 

- 

— 

— . 

X. 

-      4      - 

33-3 

- 

6      - 

66-6 

XI. 

-      2      - 

100 

_ 

___ 

Nerve  XII.  is  again  absent. 

All  the  specimens  have  the  ileo-hypogastric  composed  of  VIII. 
fibres  only  as  in  Fig.  1,  form  iii.,  i.e.,  at  its  highest  present  state, 
of  advancement.  When  nerve  VIII.  has  thickness  3,  nerve  IX. 
thickness  5,  and  nerve  X.  thickness  6,  we  find  the  cruralis  in  the 
condition  drawn  in  Fig.  2,  form  v.  It  consists  therefore  of  equal 
quantities  of  nerves  VIII.  and  IX.,  with  no  other  fibres;  X. 
being  absent.  With  nerve  VIII.  thicknesses  4  and  3,  nerve  IX. 
thickness  9,  and  nerve  X.  thicknesses  6  and  4,  the  cruralis 
finds  its  highest  development,  i.e.,  it  contains  only  fibres  from 
nerve  VIII.  (^ide  Fig.  2,  form  viii.). 

In  all  forms,  the  sciatic  has  also  reached  nearly  its  highest 
point  of  development  as  shown  in  Fig.  3,  form  iv.,  nerves  IX. 
and  X.  sending  equal  quantities  of  fibres  to  it  together  with  some 
from  VIII.  Nerve  fibres  from  XI.  are  absent  from  the  sciatic, 
that  nerve  (XI.)  having  reached  its  highest  stage,  as  in  Fig.  4, 
form  iii.  In  the  brachial  plexus  we  find  with  nerve  IV. 
thicknesses  7  and  3  and  nerve  III.  thickness  5,  nerve  IV. 
is  fused  with  III.  for  some  distance.  Fig.  5,  form  iv.,  while 
we  get  a  branch  between  III.  and  IV.,  Fig.  5,  form  ii.,  with 
nerve  III.  thickness  8,  and  nerve  IV.  thickness  4.  When  we 
have  nerve  III.  thicknesses  8  and  5,  we  find  Fig.  6,  form 
iii.,  i.e.,  that  II.  is  free  from  III.,  and  with  nerve  III. 
thickness  5  we  have  a  branch  between  II.  and  III.,  i.e..  Fig.  6, 
form  iii. 

The  following  observations  were  made  on  Limnodynastes 
ornatus.     The  thicknesses  of  the  nerves  were  these  : — 
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Nerve. 

Tliickness. 

Per  cent. 

Thickness. 

Per  cent. 

II. 

3 

100 

— 

III. 

5 

50 

7 

50 

IV. 

3 

100 

— 

V. 

2 

100 

—. 

VI. 

2 

100 

VII. 

2 

100 

— 

VIII. 

3 

50 

2 

50 

IX. 

4 

50 

5 

50 

X. 

5 

50 

6 

50 

XL 

2 

100 

. 

Nerve  XII.  was  not  present. 

The  ileo-hypogastric  always  shows  its  highest  development, 
Fig.  1,  form  iii.  The  cruralis  has  reached  the  stage  in  which 
it  has  only  equal  quantities  of  VIII.  and  IX.  (cf.  Fig.  2, 
form  V.)  We  find  Fig.  3,  form  iii.,  the  sciatic  being  composed 
of  IX.  and  X.  fibres  in  equal  quantities,  with  nerve  VIIL, 
thickness  2,  nerve  IX.,  thickness  5,  nerve  X.,  thickness  6,  and 
nerve  XL,  thickness  2,  and  with  the  other  thicknesses  noted  for 
these  nerves,  we  find  in  addition  to  IX.  and  X.  fibres,  some  of 
VIII.  Nerve  XL  is  entirely  absent  from  the  sciatic,  having 
reached  its  highest  development,  Fig.  4,  form  iii. 

In  the  brachial  plexus  we  find  Fig.  5,  form  ii.,  with  nerve  IV., 
thickness  3,  and  nerve  III.,  thickness  5,  and  form  iii.,  with  nerve 
IV.,  thickness  3,  and  nerve  III.,  thickness  7. 

Thus  with  an  increasing  thickness  of  nerve  III.  we  get  an 
increasing  importance  of  IV.  in  the  brachial  plexus.  Further 
with  an  increasing  thickness  of  nerve  III.  we  have  an  increasing 
connection  of  II.  with  this  plexus,  since  with  nerve  III.,  thick- 
ness, 7,  we  have  Fig.  6,  form  ii.,  and  Fig.  6,  form  iii.,  with  nerve 
III.,  thickness  5. 

In  the  specimen  of  Chiroleptes  platycephalus  from  Central 
Australia,  which  I  examined,  I  found  the  following  thicknesses : 
Nerve  II.,  thickness  3,  nerve  III.,  thickness  11,  nerve  IV., 
thickness  5,  nerve  V.,  thickness  3,  nerve  VI.,  thickness  2,  nerve 
VII.,  thickness  3,  nerve  VIIL,  thickness  4,  nerve  IX.,  thickness 
8,  nerve  X.,  thickness  5,  nerve  XL,  thickness  2.     The  ileo-hypo- 
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gastric  was  at  its  highest  stage  (Fig.  1,  form  iii.).  The  crura  lis 
had  the  same  relative  position  as  in  Fig.  2,  form  v.  The  sciatic 
only  contained  fibres  of  nerves  IX.  and  X.,  as  in  Fig.  3,  form 
iii.,  nerve  XI.  having  the  relations  shown  in  Fig.  4,  form  iii. 

In  the  bracliial  plexus,  nerve  IV.  was  in  a  highly  advanced 
state,  similar  to  Fig.  5,  form  iii.,  and  nerve  II.  was  quite  free 
from  the  plexus  as  in  Fig.  6,  form  iii. 


Table 
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Nerve 

Nerve  V. 

Nerve  IV. 

Nerve  III. 

Nerve  II. 

Thick- 
ness. 

No. 
Oil 

12 

Thick- 
ness. 

No.  of 
Obs. 

Per 
cent. 

Thick- 
ness. 

0 

No.  of 
Obs. 

Per 

cent. 

Thick, 
ness. 

No.  of 
Obs. 

Per 
cent. 

Thick- 
ness. 

No.  of 
Obs. 

Per 
cent. 

0 

0 

0 

0 

1 

1 

1 

•8 

1 

1 

1 

2 

2 

2 

1-6 

2 

1 

•8 

2 

2 

■ 

3 

38 

30-4 

3 

55 

44-0 

3 

3 

9 

7-2 

VI 

4 

76 

60-8 

4 

55 

44  0 

4 

4 

99 

79-2 

r> 

8 

6-4 

5 

13 

10-4 

5 

5 

15 

12-0 

125 

6 

1 

•8 

6 

7 
8 

1 

•8 

6 

2 

1-6 

125 

125 

9 
10 
11 
12 
13 
14 
15 
16 
17 

2 
11 
32 
50 
19 
6 
3 

1-6 

8-8 

25-6 

40-0 

15-2 

4-8 

2-4 

18 

19 

1 

•8 

125 

a 

1 

J 


T^BLX   B. 


1 


nets  of 

1 
< 

3 

4 

Thick 
Nerv 

Naof 
Obs. 

Per 

cent 

No.  of 
Obe. 

0 

i 

•4 

3 

1 

2 

Toiali 

i 

•4 

3 

ou 

IS 

IS 


0 

1 


Total* 


1 


I 


IJ 


Tablk   B    (oonHt 


3 

No.  of 
Obs. 

Per 
cent. 

1 

1  : 

3 

6  ; 

1 

•8 

1 

1 

Totals  1     ^ 

•4    ' 

i 

Table  B   (eotitinued}— 


S  0> 

7 

Thick! 
Nerv 

Xo.ofi    Per 
Olwi.  1  t-cnt 

Ol 

1 

2 

« 

3 

I 

1-8 

1 

4 

5 

6 

Tot  alt 

1 

•8 

Tablk    B    (continued}— 


! 


m 

No.  of     Per 

Ob«.     cent 

3 

1 
i 

4 

1 

5 

1 

1 

6 

1 

*" 
1 

1 
1 

8 

1    '  2-9 

9 

1 

10 

11 

1 

12 

7(»/ii/.« 

1 

•f 

Table  B. 


•-        1 

1 

1 

IIX  a 

0  88911 

3 

^ 

•^  t 

.«  V 

No.  of 

Per 

No.  of 

g!* 

Obs. 

cent. 

Obs. 

0 

J 

•4 

3 

1 

o 

^ 

Totals 

h 

•4 

3 

i 

•M 

Om* 

c  « 

IS 

§^ 

1 

0 

1 

2 

Totals 


I 


Table  B   (conHi 


■s  . 

3 

Thicki 
Nerv 

No.  of 
Obs. 

Per 
cent. 

1 

2 
3 
4 
5 
6 

i 

•8 

Totals 

2 

•4 

» 

/ 
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1 

o    . 

7 

Vlt-I                                                1 

.2  S    No.  of 

Per 

g5z;      obs. 

cent 

6 

7 

8 

1 

0«' 

9 

10 

11 

16 

" 

TfitaU 

1 

Table   B    (continued)— 


1— 
i 

Thickn 
Nerv« 

No.  of 
Obs. 

Per 

cent 

2 
3 
4 
5 
6 


1-8 


Totals 


1 


•8 


4 


i 


'  f 


"■  i 


fotfi^^* 


^o/a2« 


Table  N. 


Tables  O  and  P. 


o    . 
c  & 


t 

9 
10 
11 
12 
13 
14 
15 
19 

Totals 


n 


6 


f) 


4 
3 


Tot  alt 


fl 


1 

r 

i 
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The  Council  of  the  Royal  Society  herewith  present?  to  the 
Members  of  the  Society  the  Annual  Report  and  Balance  Sheet 
for  the  Year  1895. 

The  following  Meetings  were  held,  and  Papers  read  during  the 
Session  :  — 

March  14. — 1.  "  On  the  Relation  between  the  Atomic  Weights 
and  the  Wave-lengths  of  the  Spectrum  Lines  of  the  Elementary 
Bodies,"  by  Ludwig  Rummel  (communicated  by  R.  L.  J.  Ellery, 
F.R.S.)  2.  '*  A  Statistical  Account  of  Australian  Fungi,"  by  D. 
Mc Alpine.  3.  "Preliminary  Notice  of  a  New  Marsupial  from 
Central  Australia,"  by  Professor  Baldwin  Spencer,  M.A, 

April  9. — 1.  "Further  Preliminary  Notice  of  Certain  New 
Species  of  Lizards  from  Central  Australia,"  by  A.  H.  S.  Lucsus, 
M.A.,  B.Sc,  and  C.  Frost,  F.L.S.  2.  "Notes  on  Birds  Nesting 
on  Albatross  Island,  Bass  Straits,"  by  Dudley  Le  Souef  and 
H.  P.  C.  Ash  worth.  3.  "  Further  Notes  on  Birds'  Nests  and 
Eggs,"  by  A.  J.  Campbell. 

June  13. — 1.  "Catalogue  of  Non-Calcareous  Sponges,"  col- 
lected by  J.  Bracebridge  Wilson,  Esq.,  M.A.,  in  the  neighbour- 
hood of  Port  Phillip  Heads.  Part  II.,  by  Professor  Arthur 
Dendy,  D.Sc.  2.  "Observed  Variations  in  the  Dip  of  the 
Horizon,"  by  T.  W.  Fowler,  M.C.E.  3.  "Notes  on  Uromyces 
amygdaii,^^  Cooke  (Prune  Rust).  "  A  Synonym  of  Puccinia 
pruni.  Pers,"  by  D.  McAlpine.  4.  "  A  Puccinia  on  Groundsel, 
with  Trimorphic  Teleutospores,"  by  D.  McAlpine.  5.  "  Aus- 
tralian Fungi,"  Part  II.,  by  D.  McAlpine.  6.  "Preliminary 
Description  of  Certain  New  Marsupials  from  Central  Australia, 
together  with  remarks  on  the  occurrence  and  identity  of  Phasco- 
logale  cristicauda^^^  Krefll,  by  Professor  Baldwin  Spencer,  M.A, 
7.   "  Exhibition  of  Micro-metric  Rulings,"  by  J.  Shephard. 

August  8. — 1.  "Preliminary  Notice  of  Certain  New  Spiders 
from  Central   Australia,"  by  H.  R.  Hogg,  M.A.     2.   "Oological 
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Notes,"  by  Dudley  Le  Souef.  3.  "  On  the  Occurrence*  of  a 
Cambrian  Formation  in  Victoria,"  by  R.  Etheridge,  Jon.  4. 
"Exhibition  of  Anaglyphs,"  by  Professor  Kemot,  liLA.,  C.K 
5.  "  Exhibition  of  the  Spectrum  Top,"  by  Dr.  J.  W.  Barrett. 

October  10. — 1.  "Notes  on  the  Tertiary  Fossils  of  Table 
Cape,  Tasmania,"  by  G.  B.  Pritchard.  2.  "  Observations  with 
Aneroid  and  Mercurial  Barometers  and  Boiling  Point  Thermo- 
meters," by  T.  W.  Fowler,  M.C.E. 

November  14. — 1.  "  A  Historical  Sketch  of  the  Royal  Society 
of  Victoria,"  by  Fredk.  A.  Campbell,  C.E.  2.  "  Notes  on  the 
Custom  connected  with  the  Kurdaitcha  Shoes  of  Central  Aus- 
tralia," by  P.  M.  Byrne  (communicated  by  Professor  Spencer). 
3.  "Notes  on  Didymograptus  caduceus^  Salter,  with  remarks  on 
its  Synonymy,"  by  T.  S.  Hall,  M.A. 

December  12. — 1.  "Remarks  on  the  Proposed  Subdivision  of 
tlie  Eocene  Rocks  of  Victoria,"  by  T.  S.  Hall,  M.A.,  and  G.  B. 
Pritchard.  2.  "  Note  on  a  Victorian  Host  of  the  Larval  Stage 
of  the  Liyer  Fluke,"  by  Thomas  Cherry,  M.D.,  M.S.  3.  "The 
Present  Position  of  the  Glacial  Question,"  by  E.  G.  Hogg,  M.A. 
(illustrated  by  Lantern  Slides). 

During  the  course  of  the  year  two  members  and  three  asso- 
ciates have  been  elected,  and  eight  members  and  three  associates 
have  resigned. 

The  Librarian  reports  as  follows  : — The  rate  of  growth  of  the 
Society's  Library  has  been  maintained  during  the  year,  1328  new 
books  and  parts  of  periodicals  having  been  received.  The 
crowded  condition  of  the  book-shelves  having  become  a  serious 
inconvenience,  a  Committee  was  appointed  to  confer  with  the 
Librarian  on  the  matter.  The  Committee  accepted  the  estimate 
of  Mr.  C.  Hill  for  shelving  one  side  of  the  Council  Room  at  the 
cost  of  JBIO  10s.  The  work  is  now  done,  and  the  Librarian 
proposes  that  in  future  the  room  hitherto  termed  the  Library 
shall  be  reserved  for  works  published  in  English,  French  or 
German,  while  those  in  other  languages  will  be  kept  in  the 
Council  Room,  where  they  will  be  available  for  members." 

During  the  year  the  following  publication  has  been  issued  : — 
"Transactions,"  Vol.  IV. — containing  a  "Monograph  of  the 
Tertiary  Polyzoa  of  Victoria,"  by  the  late  Dr.  P.  H.  MacGillivray. 
Vol.  VIIL  of  the  "  Proceedings  "  is  now  in  the  press  and  will 
shortly  be  issued. 
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The  publication  of  "Transactions,"  Vol.  IV.,  has  practically 
exhausted  the  funds  at  tlie  disposal  of  the  Society  for  publishing 
purposes,  and  it  has  been  with  great  regret  that  the  Council  has 
been  obliged  to  forego  the  publication  of  certain  papers  presented 
to  it. 

The  Government  Grant  has  been  reduced  to  ^100,  and  this, 
together  with  the  smaller  amount  received  from  subscriptions, 
leaves  but  little  money  available  when  the  necessary  expenses 
connected  with  the  maintenance  of  the  building  and  library  have 
been  defrayed. 

During  the  past  year  the  Society  has  lost  by  death  three  of  its 
most  prominent  members — Mr.  Cosmo  Newbery,  Dr.  P.  H. 
MacGillivray,  Mr.  J.  Bracebridge  Wilson.  The  first-named, 
owing  to  ill-health,  had  been  prevented  during  recent  years  from 
taking  any  active  part  in  the  work  of  the  Society,  in  which, 
during  earlier  years,  he  was  a  prominent  and  active  worker.  At 
the  time  of  his  death,  Dr.  MacGillivray  was  engaged  upon  the 
publication  of  his  "  Monograph  of  the  Tertiary  Polyzoa,"  which 
has  since  been  issued  in  quarto  form,  illustrated  by  22  plates. 
This  work  will  form  a  lasting  monument  to  the  ability  and 
enthusiastic  work  on  the  subject  to  which  Dr.  MacGillivray  had 
devoted  all  his  leisui*e  time.  Through  the  generosity  of  the 
Government  the  whole  of  Dr.  MacGillivray's  collection  and  his 
valuable  library  of  works  relating  to  the  Polyzoa  have  been 
secured  for  the  colony. 

In  Mr.  J.  Bracebridge  Wilson  the  Society  has  lost  one  of  its 
most  active  workers.  It  has  been  entirely  due  to  his  efforts 
that  a  splendid  collection  has  been  made  of  the  marine  fauna 
of  Port  Phillip.  Various  memoirs,  dealing  with  a  portion  of 
this  material,  have  been  published  by  the  Society,  but  it  will  be 
many  years  before  the  whole  material  has  been  dealt  with. 
Mr.  Wilson's  services  have  always  been  placed  ungrudgingly  at 
the  disposal  of  the  Society,  to  which  he  presented  the  whole  of 
his  large  and  valuable  collection,  and  his  loss  will  be  keenly  felt. 
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REPORTS    OF    COMMITTEES. 


(1)  Report  of  the  Port  Phillip  Biological  Committee. 

During  the  year  Mr.  E.  R.  Sykes,  B.A.,  has  reported  on  the 
collection  of  Polyplacophora  which  had  been  got  together  mainly 
by  the  late  Mr.  J.  Bracebridge  Wilson.  The  report  with  a  plate 
has  been  published  in  the  "  Proceedings  of  the  Malacological 
Society,"  vol.  II.,  pt.  2,  July,  1896.  Mr.  Sykes  has  been  able  to 
compare  the  specimens  with  those  types  which  are  in  the  British 
Museum  and,  in  some  cases,  has  had  the  advantage  of  the  advice 
of  Mr.  Pilsbry.  He  has  thus  executed  a  revision  which  will  be 
of  the  greatest  value  to  students  of  our  Mollusca,  and  for  which 
the  warmest  thanks  of  the  Society  are  due.  The  types  of  the 
new  species  and  the  originals  of  the  figured  specimens,  together 
with  examples  of  all  the  twenty-two  species  enumerated  have 
been  returned  to  the  Society,  and  are  at  present  in  the  Museum 
of  the  Biological  School. 

Owing  to  the  scarcity  of  funds  at  the  disposal  of  the  Society 
for  publication  purposes  Mr.  G.  B.  Pritchard  has  suspended  his 
work  on  the  revision  of  the  Mollusca  of  Victoria.  This  is  greatly 
to  be  regretted  as  he  had  already  completed  a  portion  of  the  work 
and  has  a  large  amount  of  material  and  notes  on  hand. 

Baldwin  Spencer,  Secretary, 


(2)  Report  of  the  Gravity  Survey  Committee. 

The  work  of  the  Committee,  consisting  of  Professors  Lyle  and 
Masson,  Messrs.  Baracchi,  Ellery,  Love  (Secretary),  and  White, 
during  the  past  year  consists  mainly  in  a  determination  of  the 
constants  of  the  pendulums.  This  is  now  nearly  completed,  and 
will  be  finished  very  shortly.  The  reduction  of  Mr.  Love's 
observations  is  in  great  measure  completed ;  and  it  is  hoped  that 
the  complete  results  of  the  Melbourne  observations  and  of  those 
made  in  England  will  be  ready  for  publication  early  next  year. 

E.  F.  J.  Love,  Secretary, 
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(3)  Report  of  the  House  Committee. 

At  the  beginning  of  the  present  year  new  shelving  was  put  up 
in  the  Council  Room,  owing  to  the  increase  in  the  number  of 
books  in  the  Library.  No  other  expense  has  been  incurred. 
The  Rooms,  Library,  etc.,  have  been  kept  in  order  and  cleanli- 
ness, and  the  building  grounds,  and  fences  are  in  fair  condition. 

C.  R.  Blackett,  Convener, 


%llt  il0giil  ^oM^  oi  Wxdaxm, 
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Art.  I. — The  Burhuiig  of  the  Darhinung  Tribes. 

By   R.    H.    Mathews, 

Licensed  Surveyor. 
[Eead  11th  March,  1897.] 

Introductory. — The  initiation  ceremonies  described  in  this 
article  represent  those  practised  by  the  aboriginal  tribes  spread 
over  the  coastal  district  of  New  South  Wales,  from  Newcastle 
southerly  to  about  Sydney,  comprising  approximately  the  Counties 
of  Northumberland,  Hunter,  Cook,  and  the  greater  part  of  the 
County  of  Cumberland.  One  of  the  principal  dialects  was  the 
Darkinung,  which  was  spoken  by  the  tribes  occupying  the  country 
on  the  southern  side  of  the  Hunter  River,  from  Jerry's  Plains 
downwards  towards  Maitland,  extending  southerly  to  WoUombi 
Brook,  Putty  Creek,  and  including  the  Macdonald,  Colo,  and 
Hawkesbury  Rivers.  Amongst  other  dialects  employed  within 
the  boundaries  indicated  may  be  mentioned  the  Wannungine, 
and  Darrook ;  but  it  is  probable  that  in  former  times  there  were 
others  of  less  importance,  which  have  entirely  disappeared  at  the 
present  day. 

A  small  remnant  of  the  Darkinung  Tribe,  numbering  about 
sixty  persons — men,  women,  and  children — are  at  present  located 
on  a  Government  Reserve  on  the  left  bank  of  the  Hawkesbury 
River,  about  twelve  miles  below  Windsor,  and  consist  chiefly  of 
half-castes.  There  are  now  only  two  initiated  men  surviving  in 
this  tribe — Joe  Gooburra,  a  pure  black,  and  Charley  Clark,  a 
half-caste — both  being  old  and  infirm,  and  likely  to  pass  away  at 
any  time.  It  was  from  these  two  old  men,  with  whom  I  have 
been  acquainted  for  some  years,  that  I  obtained  the  particulars 
given  in  the  following  pages. 

The  Main  Camp  and  Biirbung  Ground, — The  locality  selected 
for  the  gathering  of  the  tribes  is  in  some  place  where  there  is  a 
good  camping  ground,  with  plenty  of  water  for  camp  use,  and 
also  where  native  game  is  numerous  enough  to  provide  food  for 
the  people.     The  local  mob  are  of  course  the  first  to  occupy  the 
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ground,  and  the  several  tribes  who  subsequently  arrive  pitch  their 
respective  camps  around  the  former,  following  the  invariable  rule 
of  each  mob  camping  on  the  side  facing  their  own  country. 

In  a  convenient  place,  in  close  proximity  to  the  main  encamp- 
ment, a  circular  space,  called  the  gooraboolan,  was  cleared,  and 
the  surface  soil  scraped  off  in  making  it  level  was  used  to  form 
an  embankment  around  it.  A  narrow  pathway,  formed  by 
clearing  the  ground  and  scraping  the  surface  smooth,  led  from 
this  circle  to  another  of  somewhat  smaller  dimensions,  bounded 
by  a  similar  raised  earthen  wall.  The  distance  between  these 
two  circles  depended  on  the  character  of  the  ground ;  if  the  space 
between  them  was  scrubby,  or  some  high  ground  intervened,  the 
distance  might  not  be  greater  than  a  quarter-of-a-mile,  but  if  the 
country  was  open  and  flat,  the  distance  from  one  circle  to  the 
other  might  be  half-a-mile  or  more.  The  track  entered  both 
these  circles  through  an  opening,  about  three  feet  wide,  left  in 
the  embankment  for  the  purpose. 

Inside  the  farther  ring  were  a  few  posts,  about  four  feet  high, 
prepared  in  the  following  manner.  Some  straight  saplings,  about 
three  or  four  inches  in  diameter,  were  cut  in  lengths  of  about 
live  feet,  and  the  bark  taken  off  them.  Holes  were  then  dug  in 
the  floor  of  the  ring,  about  a  foot  deep,  into  which  the  posts  were 
inserted,  and  rammed  to  make  them  firm.  Sometimes  there  were 
only  two  of  these  stumps,  on  other  occasions  three,  and  on  others 
four  ;  their  number  being  regulated  by  the  number  of  "doctors," 
or  clever  men,  who  were  expected  to  perform  feats  of  bringing 
substances  out  of  their  bodies  while  standing  in  the  ring.  At 
the  Vjase  of  each  post  a  white  stone  (?igooyar)  was  laid  on  the 
ground,  and  a  string  (birrawun)  was  stretched  from  the  top  of 
each  post  to  the  top  of  the  one  next  it.  Several  blackfellows 
gathered  round  a  coolaviin^  and  the  head  man  made  a  small  cut 
in  the  arms  of  each  ;  they  then  held  their  hand  over  the  coolamin 
into  which  the  blood  flowed  from  the  wounds.  The  blood  thus 
collected  was  rubbed  on  the  stumps  erected  inside  the  ring,  and 
the  coolamin  containing  the  remainder  of  the  blood  was  disposed 
of  in  the  way  stated  in  the  next  paragraph. 

A  short  distance  from  the  circle  was  a  colossal  representation  of 
Dhurramoolun,  lying  prone  on  his  back,  formed  of  the  loose  earth 
heaped  up  in  high  relief,  and  having  a  quartz  crystal  {ngooyar) 
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laid  on  his  forehead.  A  little  way  further  was  another  raised 
image,  also  lying  on  the  back,  but  of  smaller  dimensions,  with 
the  coolamin  containing  human  blood,  already  referred  to,  lying 
on  his  breast.  This  represented  Ghindaring^  a  malevolent  being 
whose  body  is  red  and  resembles  burning  coals  ;  he  is  said  to  have 
his  abode  in  rocky  places  on  the  tops  of  mountains.  There  was 
another  human  figure  lying  near  these,  about  life  size,  and  formed 
in  the  same  way.  The  surface  of  the  ground  on  both  sides  of 
the  track  near  these  images  was  ornamented  with  the  usual 
yamviunyamun  devices  cut  into  the  soil,  mentioned  by  me  in 
other  publications.^  Among  these  carvings  may  be  mentioned  a 
porcupine,  a  dog,  the  sun  with  rays,  and  the  moon  both  in  the 
crescent  and  at  the  full. 

Scattered  here  and  there  around  the  circle  and  amongst  the 
images  and  designs  on  the  ground  were  a  number  of  marked  trees, 
on  the  bark  of  which  were  carved  representations  of  the  emu,  the 
wombat,  the  opossum,  the  kangaroo,  the  "iguana,"  the  "squirrel," 
a  snake  crawling  up,  and  other  figures.  On  a  log,  which  was  lying 
on  the  ground  near  by,  was  cut  the  figure  of  a  turtle,  representing 
a  habit  which  that  animal  has  of  lying  on  a  log  on  the  bank  of  a 
water-hole.  One  of  the  trees  had  a  narrow  strip  of  bark  cut  off 
along  its  bole  in  a  wavy  line,  extending  from  about  twenty  feet 
high  to  the  ground,  to  represent  a  tree  struck  by  lightning,  such 
as  one  often  sees  in  travelling  through  the  bush.  Another  tree 
had  an  imitation  of  an  eagle-hawk's  nest,  built  in  a  fork  of  one 
of  the  branches,  about  twenty-five  or  thirty  feet  from  the  ground. 
My  native  informants  told  me  that  the  figures  of  animals  and 
other  devices  carved  on  the  trees  and  on  the  ground  were  executed 
with  pieces  of  hard  wood  on  which  a  sharp  edge  had  been  formed. 
Close  to  the  smaller  circle  and  the  raised  images  a  fire  was  kept 
burning  on  top  of  a  low  heap  of  loose  earth  raked  together  for 
the  purpose. 

Gathering  the  Tribes. — Messengers  were  despatched  to  the  head 
men  of  all  the  adjacent  tribes  who  were  expected  to  participate 
in  the  ceremonies.  Each  of  these  messengers  carried  the  usual 
emblems  of  his  mission,  namely,  a  bullroarer,  a  belt,  several 
"  tails,"  or  kilts,  and  his  conduct  on  arrival  at  a  strange  camp  was 


1  Journ.  Anthop.  Inst.,  xxv.,  302  and  323. 
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practically  the  same  as  previously  described  by  me  in  the  initiation 
ceremonies  of  other  tribes.  The  messenger  remained  with  the 
tribe  to  which  he  had  been  sent  until  they  were  ready  to 
accompany  him  to  the  appointed  meeting  place.  On  getting 
near  the  general  camp,  all  the  men  painted  their  bodies  with 
stripes  and  patches  and  coloured  clays  and  the  novices  were 
painted  red.  On  arriving  in  sight  of  the  camp  all  their  baggage 
was  laid  down,  and  the  women  and  aged  people  remained  there 
for  the  present.  The  men  then  formed  into  single  file,  each  man 
having  a  small  green  bough  in  his  right  hand,  and  a  bundle  of 
spears  in  his  left,  the  upper  ends  of  which  pointed  outwards  over 
his  left  shoulder.^  The  messenger  was  in  the  lead,  or  close  to 
it,  and  carried  the  sacred  bullroarer  in  his  belt,  wrapped  carefully 
in  a  piece  of  the  skin  of  some  animal. 

When  the  strangers  reach  the  ring  {goorabooian)  they  enter  it 
through  the  opening  in  the  embankment  and  march  round  until 
they  are  all  within  it,  and  then  call  out  the  names  of  remarkable 
mountains,  water-holes,  and  camping  places  in  their  country. 
They  also  shout  out  the  names  of  the  wattle  trees  several  times. 
The  local  mob,  and  all  the  men  who  had  arrived  in  previous 
contingents,  are  sitting  round  the  ring,  having  assembled  there 
when  they  heard  the  strangers  approaching.  They  also  now  enter 
the  circle,  and  jump  about,  and  in  turn  call  out  the  names  of 
wattle  trees,  mountains,  etc.,  in  their  several  districts.  Everyone 
then  comes  out  of  the  circle,  and  the  men  of  the  newly  arrived 
mob  go  and  assist  their  women  to  put  up  their  quarters  on  the 
side  of  the  camp  facing  their  own  country.  All  the  men  then 
proceed  along  the  path  to  the  farther  ring,  the  hosts  being  in  the 
lead.  They  show  the  strangers  Dhurramoolun  and  the  other 
images,  the  marked  trees,  and  everything  on  the  sacred  ground, 
at  all  of  which  the  men  give  a  shout  in  unison.  They  then  all 
return  along  the  path  to  the  public  ring,  where  they  again  call 
out  principal  water-holes,  totems,  etc.,  after  which  they  disperse 
to  their  several  camps. 

Daily  Perforviaiiccs  at  the  Camp. — Some  of  the  men  and  women 
go  out  hunting  and  fishing,  and  searching  for  roots  in  different 
directions   every  day,   returninsi^  to   the   camp  at   various  times, 

1  "The  IJurbunjf  of  the  Wiradthuri  Tribes,"  Journ.  Aiithrop.  Inst.,  xxv.,  305. 
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according  to  their  success  in  the  field.  Most  of  the  men  are 
back  in  the  camp  a  few  hours  before  sundown,  and  go  through 
certain  daily  preliminary  performances.  The  men  of  the  local 
tribe  gather  up  out  of  their  camp  and  proceed  to  the  large  ring, 
carrying  a  small  bough  in  one  hand.  The  men  of  the  other  tribes 
follow  them,  and  when  all  the  men  are  in  the  ring  they  call  out 
the  names  of  remarkable  places  in  their  several  districts.  During 
this  time  the  women  are  beating  their  hands  on  their  rugs  and 
singing.  The  men  then  come  out  of  the  ring  and  throw  away  their 
boughs  and  march  away  along  the  pathway  to  tlie  farther  ring, 
looking  at  all  the  imagery  on  the  ground  and  on  the  trees.  There 
are  generally  some  of  the  "doctors,"  or  "wizards,"  present,  and 
these  go  into  the  ring  and  stand  beside  the  stumps,  bringing  pieces 
of  string  (pirrawmi)^  quartz  crystals  («^<7<?j'^r),  and  other  substances 
out  of  their  mouths,  from  their  navel,  and  from  between  their 
legs.  All  the  men  then  return  along  the  path  to  the  public  ring^ 
in  which  they  jump  about  and  call  out  the  names  of  remarkable 
places  as  before,  after  which  they  walk  away  to  their  camps. 
The  bullroarer  is  sounded  in  the  vicinity  of  the  main  encampment 
every  day  at  dawn  and  at  dusk,  and  during  almost  every  fine 
evening  a  corroboree  is  danced  by  one  of  the  tribes  present. 

Taking  away  the  Novices, — When  all  the  tribes  who  are 
expected  have  arrived,  the  old  men  meet  adjacent  to  the  camp, 
and  fix  the  day  on  which  the  business  of  the  meeting — the 
initiation  cerem.onies — shall  commence.  Shortly  after  nightfall, 
they  proceed  to  the  sacred  ground  and  light  pieces  of  dry  bark 
at  the  fire  burning  there,  and  then  come  marching  back  towards 
the  camp  shouting  and  waving  their  firebrands  in  the  air.  They 
enter  the  j^ublic  ring  and  dance  round,  the  women  beating  time 
for  them,  after  which  they  throw  away  the  firesticks  and  call  out 
the  names  of  water-holes,  etc.,  and  then  go  away  to  their  camps. 

Early  next  morning  the  novices  are  brought  into  the  ring  and 
placed  sitting  down  on  the  bank,  their  mothers  and  the  other 
women  being  outside.  One  of  the  head  men  then  enters  the 
ring  and  sticks  a  spear  into  the  ground  near  one  side.  He  throws 
the  spear  out  of  his  hand,  and  he  may  have  to  throw  it  two  or 
three  times  before  it  sticks  firmly  into  the  ground.  He  now 
catches  the  spear  in  his  right  hand,  and  another  man  catches 
hold  of  his  left,  a  third  man  catches  the  left  hand  of  the  second 
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man,  and  so  on  all  round  the  ring,  until  the  last  man  can  catch 
the  right  hand  of  the  man  who  holds  the  spear.  The  first  man 
thereupon  relinquishes  his  hold  of  the  spear,  which  is  a  signal  for 
all  the  men  to  let  go  each  others'  hands.  An  old  man  then  goes 
round  the  ring  and  hits  the  ground  with  his  nulla  nulla,  and  all 
the  men  fall  down.  In  a  short  time  they  rise  again  from  the 
ground  and  withdraw  to  the  side  of  the  ring  where  the  track 
enters  it.  The  boys'  heads  are  now  bent  down,  and  the  women 
are  covered  with  rugs,  bushes  or  grass,  some  of  the  old  men 
being  deputed  to  watch  them.  As  soon  as  this  is  done  two  men 
sound  bullroarers  {nnnyawoak)  in  close  proximity,  whilst  the 
other  men  beat  their  weapons  together,  and  the  man  who  has 
been  appointed  guardian  to  the  novice,  usually  his  brother-in- 
law,  now  catches  him  by  the  arm  and  leads  him  away  along  the 
pathway.  On  reaching  the  farther  ring  the  novices  are  shown 
the  carvings  on  the  turf  and  on  the  trees,  the  eagle-hawk's  nest, 
the  lightning  tree,  etc.  They  are  next  shown  Dhurramoolun  and 
Ghindaring,  and  lastly  the  blood-stained  posts,  with  the  white 
stones  and  string.  The  posts  are  then  pulled  out  of  the  ground 
and  burnt  upon  the  fire. 

The  Watyoor  Camp, — A  short  digression  must  now  be  made 
for  the  [purpose  of  explaining  how  the  women  are  released  from 
the  custody  in  which  they  were  left  when  the  novices  were  taken 
away.  Shortly  after  the  latter  get  out  of  sight  the  covering  is 
removed  from  the  women  by  the  old  men  who  have  charge  of 
them,  and  they  are  set  at  liberty.  All  hands  then  gather  up  their 
baggage  and  remove  the  camp  to  another  locality,  perhaps  some 
miles  distant,  which  was  determined  by  the  head  men  at  the 
same  time  that  they  fixed  the  day  for  taking  the  boys  away.  On 
arriving  at  the  new  site  the  local  mob  are  the  first  to  erect  their 
quarters,  around  which  the  visiting  tribes  take  up  their  positions 
on  the  sides  which  are  nearest  their  respective  districts.  Several 
old  men,  some  belonging  to  each  tribe,  remain  with  the  women 
at  this  new  camp  for  the  purpose  of  superintending  the  due 
performance  of  all  the  tribal  regulations. 

About  a  hundred  yards  from  the  main  encampment — on  the 
side  towards  that  part  of  the  hunting  grounds  into  which  the 
novices  have  been  taken — the  old  women,  and  mothers  of  the 
boys,  erect  a  gunyah,   called  the  watyoor,  composed  of   forked 
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saplings,  rails  and  boughs.  It  is  built  in  a  straight  line,  and  is 
open  on  the  side  facing  the  direction  from  which  the  novices  will 
approach  it,  in  the  manner  described  later  on.  It  is  large 
enough  to  hold  all  the  novices  and  their  guardians,  and  has 
leaves  strewn  thickly  on  the  floor  for  them  to  lie  on.  Near  one 
end  of  this  long  gunyah  all  loose  rubbish  is  cleared  off  the  surface 
of  the  ground  to  make  it  fit  for  dancing  on.  Every  morning  the 
mothers  of  the  novices,  accompanied  by  the  old  women  of  all  the 
tribes  present,  repair  to  the  watyoor^  and  light  one  or  more  fires 
in  the  cleared  space,  around  which  they  sit  and  sing  songs  which 
have  reference  to  the  novices.  Every  night  they  dance  at  these 
fires,  from  which  they  lift  burning  sticks  and  wave  them  in  the 
air,  in  the  direction  in  which  they  believe  the  boys  to  be  camped 
with  the  headmen.  These  women  are  collectively  known  as 
yanniwa^  and  the  young  women  or  children,  or  any  of  the  men, 
are  not  permitted  to  go  near  them  when  assembled  at  the  watyoor. 

Ceremonies  in  the  Bush. — We  must  now  return  to  the  novices 
at  the  sacred  circle.  When  all  the  formalities  have  been  carried 
out,  the  men  and  boys  start  away  to  the  part  of  the  district  in 
which  it  has  been  decided  to  remain  whilst  carrying  out  the  cere- 
monies in  the  bush.  All  the  men  who  take  part  in  the  secret 
ceremonies,  who  are  called  Kooringal^  have  their  bodies  painted 
jet  black,  with  powdered  charcoal  and  grease.  The  novices  walk 
with  their  guardians,  their  heads  being  inclined  on  their  breasts, 
and  when  the  camping  place  is  reached,  they  are  placed  sitting 
down  on  leaves  spread  thickly  on  the  ground,  their  backs  being 
towards  the  men's  quarters.  Several  days  may  be  spent  at  this 
camp,  or  perhaps  a  fresh  camping  place  is  reached  every  night. 
In  either  case,  various  spectacular  displays,  representing  animals, 
hunting  scenes,  and  also  songs  and  dances,  take  place  every  fine 
evening  at  the  camp  fires.  The  time  spent  at  these  camps  in  the 
bush  generally  occupies  about  a  fortnight,  being  regulated  by  the 
weather  and  other  considerations.  Human  ordure  is  occasionally 
given  to  the  novices  in  addition  to  their  daily  food.  They  are 
not  allowed  to  speak  to  anyone,  and  if  they  require  anything 
they  must  m.ake  a  sign  to  the  guardian  who  has  charge  of  them. 

About  the  middle  of  this  period,  preparations  are  made  for  the 
extraction  of  one  of  the  novice's  upper  incisor  teeth.  A  small 
patch  of  ground  is  cleared  of  all  loose  rubbish  a  short  distance  from 
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the  camp,  and  the  guardians  raise  the  novices  on  their  shoulders 
and  carry  them  thither.       In  this  clear  space,  which  is  called 
the  bunnumbeal,  some  men  are  seated,  beating  the  ground  in  front 
of  them  with  pieces  of  bark,  shaped  something  like  a  cricket  bat, 
and  making  a  noise.      The  father  or  uncle  licked  or  sucked  the 
top  of  the  novice's  skull,  for  the  purpose  of  making  the  tooth 
come  out  more  easily.     One  man  then  bent  down,  and  placed  the 
boy  sitting  on  his  knee,  another  man  standing  beside  him  to  keep 
the  boy  steady.     The  tooth  extractor  then  stepped  forward,  and 
inserted  his  own  lower  teeth  under  one  of  the  boy's  upper  incisors, 
and  gave  a  strong  steady  pull,  which  perhaps  brought  out  the 
tooth.     If  this  failed,  a  small  piece  of  wood,  hardened  in  the  fire, 
was  used  as  a  chisel,  being  placed  against  the  tooth,  and  then  a 
smart  tap  with  a  mallet  on  the  other  end  completed  the  dental 
operation.      The  tooth  was  then  taken  out  of  the  boy's  mouth 
with  the  man's  fingers,  and  held  up  to  public  view,  which  was  the 
signal  for  a  shout  from  all  the  men  present.     During  these  pro- 
ceedings a  bull  roarer  was  sounded  in  the  adjacent  bush,  just  out 
of  sight,  and  at  the  conclusion  the  boys  were  led  back   to  their 
camp,  and  put  sitting  down  with  their  hands  over  their  mouths. 
They  must  swallow  the  blood  which    flows  from  the  wounded 
gum.     During  their  stay  in  the  bush  each  boy  has  the  hair  of  his 
head  cut  off,  which  is  twisted  into  a  coil,  "  like  a  fig  of  tobacco," 
as  my  native  informants  said.     A  male  relative  of  the  boy  keeps 
this  coil  of  hair  for  a  long  time. 

In  the  course  of  a  day  or  two  after  the  extraction  of  the  tooth, 
some  men  come  from  the  watyoor^  or  women's  camp,  and  approach 
the  Kooringal's  quarters,  uttering  a  weird  noise,  something 
between  a  shout  and  a  whistle.  Each  man  carries  a  long,  slender, 
bushy  bough,  holding  one  end  of  it  in  each  hand,  with  the 
middle  part  bent  over  his  head  like  a  wreath.  These  men  come 
right  up  to  the  camp  and  jump  about  in  front  of  the  boys,  who 
are  allowed  to  raise  their  eyes  and  look  at  them.  The  strangers 
then  throw  down  their  boughs  and  go  a  little  way  from  the  camp, 
where  they  enter  into  conversation  with  the  head  men  of  the 
Kooringal.  They  inquire  how  the  initiation  ceremonies  are 
progressing,  and  arrange  the  date  of  the  return  of  the  novices  to 
the  watyoor,  after  which  they  take  their  departure  and  go  back 
to  the  camp  of  the  women,  and  inform  them  when  the  boys  may 
be  expected.  • 
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Early  on  the  following  morning  the  novices  are  placed  standing 
in  a  row  beside  the  camp  with  their  eyes  cast  down  upon  the 
ground.  The  men  then  stoop  down  and  scratch  the  loose  leaves 
off  the  surface  of  the  ground  until  an  oval  space  has  been  cleared. 
Some  of  them  then  stand  round  on  this  cleared  space,  into 
which  two  men  enter  and  commence  swinging  the  bullroarers 
(fninyawoak\  and  the  boys  are  told  to  look  at  them.  Some 
armed  men  now  rush  up  to  each  of  the  novices  and  caution  them 
against  revealing  what  they  have  been  taught  during  their 
sojourn  in  the  bush.  After  this  everything  is  packed  up  and  the 
journey  towards  the  watyoor  camp  commenced.  On  arriving  at 
a  water-hole,  which  had  been  decided  upon  by  the  head  men  at 
the  same  time  that  the  position  of  the  watyoor  was  determined, 
the  Kooringal  jump  into  the  water,  under  the  pretence  of  looking 
for  turtles,  but  in  reality  for  the  purpose  of  washing  off  the 
charcoal  powder  with  which  their  bodies  were  painted.  The 
novices  do  not  go  into  the  water-hole,  but  stand  on  the  bank 
watching  the  men,  who  lave  handfuls  of  water  towards  them. 
When  the  men  come  out  of  the  water-hole  they  paint  their 
bodies  all  over  with  pipe-clay,  and  the  novices  are  painted  with 
stripes  or  daubs  of  white  on  the  face,  arms,  and  chest.  The  men 
and  boys  are  dressed  in  their  kilts  and  other  regalia  and  the 
journey  onwards  towards  the  women's  camp  is  then  resumed.* 

Return  of  the  Novices, — On  the  day  which  has  been  appointed 
for  the  return  of  the  novices  their  mothers  proceed  to  the  watyoor^ 
being  painted  with  coloured  clays.  They  wear  headbands  round 
their  hair,  in  which  are  fastened  various  ornaments,  such  as  the 
feet  of  the  porcupine  {Echidna),  the  teeth  of  animals,  and  the  tail 
of  the  native  dog  hanging  down  behind.  They  are  accompanied 
as  usual  by  the  other  old  women  of  the  tribes  present,  and  on 
this  occasion  several  old  men  go  with  them  to  make  the  necessary 
arrangements  for  the  reception  of  the  novices.  These  old  men 
take  the  yam-sticks  of  the  mothers  and  insert  them  in  the  ground 
all  along  the  open  side  of  the  ivatyoor,  the  top  of  each  stick 
having  a  bunch  of  leaves  tied  to  it,  and  also  some  article  belonging 
to  the  owner  attached  to  it,  in  order  that  each  boy  may  recognise 
his  mother's  yam-stick. 

All  the  necessary  preparations  having  been  made,  a  signal  is 
given  by  the  men,  on  which  the  Kooringal  and  neophytes  make 
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their  appearance  marching  in  file,  the  latter  being  near  the  front. 
The  women  are  dancing  and  jumping  around  a  fire  on  the  clear 
space  near  the  watyoor^  and  when  the  contingent  from  the  bush 
get  near  enough  the  women  go  a  little  way  towards  them,  and 
throw  small  pieces  of  bark  over  the  men's  heads.  These  pieces 
of  bark  are  prepared  for  the  purpose,  being  about  the  size  of  a 
man's  open  hand.  They  are  first  slightly  charred  in  the  fire,  and 
are  then  ornamented  with  a  few  stripes  or  daubs  of  pipe-clay. 
Several  of  these  missiles  are  thrown  by  each  woman,  and  are 
warded  off  by  the  men.  The  novices  march  right  on  into  the 
watyoor^  and  each  boy  lies  down  on  the  leaves  opposite  his  mother's 
yam-stick,  their  guardian's  remaining  in  front  of  them.  The 
mother's  now  go  back  to  the  main  camp,  which  is  perhaps  100  or 
200  yards  away.  The  men  then  throw  green  bushes  on  the  fire, 
around  which  they  gather  until  the  old  men  consider  that  they 
have  been  sufficiently  fumigated.  After  this  the  Kooringal  go 
into  the  women's  camp  or  into  the  single  men's  quarters,  but 
the  guardians  remain  with  the  novices  who  camp  at  the  watyoor 
that  night. 

Next  morning  the  guardians  and  novices  leave  the  watyoor 
and  go  into  the  bush  for  some  days,  gaining  their  living  by 
hunting.  During  the  day  the  people  at  the  main  camp  proceed 
to  settle  any  tribal  wrongs  which  may  have  been  perpetrated 
since  the  last  initiation  gathering  A  few  of  the  men  of  each 
side  throw  spears  and  other  weapons.  Some  of  the  women  of 
one  tribe  engage  in  combat  with  women  of  another  tribe,  using 
their  yam-sticks  freely  on  their  opponents.  When  their  differ- 
ences are  satisfactorily  disposed  of  in  accordance  with  tribal 
custom,  all  the  people  seem  to  be  again  on  the  best  of  terms  with 
each  other. 

In  the  course  of  a  few  days  the  novices  are  again  brought  back 
to  a  place  near  the  women's  camp,  painted  and  wearing  their  full 
dress.  Pieces  of  bark  or  rugs  are  spread  upon  the  ground,  on 
top  of  which  each  mother  lays  some  food  for  her  son.  Two 
"dilly  bags,"  containing  leaves,  are  laid  beside  each  boy's  allow- 
ance of  food,  and  the  mothers  and  old  women  remain  close  by, 
painted  and  dressed  as  on  the  occasion  of  the  return  of  the 
novices  to  the  watyoor.  When  everything  is  ready  the  guardians 
bring  the  novices  marching  up,  and  on  their  arrival  each   boy 
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picks  up  one  of  the  dilly  bags  and  pulling  the  leaves  out  scatters 
them  in  the  air.  Then  they  each  lift  the  other  bags  of  leaves 
and  scatter  them  in  the  same  manner,  after  which  they  sit  down 
and  commence  eating  the  food.  The  mothers  then  come  forward 
and  sit  down  beside  their  sons,  and  sing  a  kind  of  lamentation, 
because  from  this  time  onward  the  boys  will  not  be  permitted  to 
stop  at  their  mother's  camp,  but  must  remain  with  the  men.  At 
the  conclusion  of  their  repast  the  novices  are  taken  into  a  camp 
provided  for  them  near  that  of  the  single  men,  and  the  mothers 
return  to  their  own  quarters. 

The  ceremonies  being  now  at  an  end,  all  the  strange  tribes  get 
ready  for  their  departure  to  their  respective  countries,  and  in  the 
course  of  a  few  days  most  of  them  are  on  their  way  homewards. 
Each  tribe  take  care  of  their  own  novices,  who  are  still  kept 
under  the  control  of  their  guardians  after  their  return  to  their 
own  country.  They  now  go  out  hunting  with  the  men  during 
the  day,  and  are  brought  a  little  nearer  the  camp  every  night, 
until  they  are  at  last  brought  right  into  the  single  men's  quarters. 
The  novices  are  now  called  Narramang^  and  rank  as  men  of  the 
tribe.  They  must,  however,'  abstain  from  eating  certain  animals 
and  other  kinds  of  food  which  have  been  enumerated  to  them  by 
the  chief  men  of  their  tribe. 

Owing  to  the  novices  having  to  keep  their  heads  bent  down, 
and  being  otherwise  prevented  from  seeing  many  parts  of  the 
ceremonies  it  becomes  necessary  that  they  should  attend  at  least 
one  more  Burbung  before  they  can  become  thoroughly  acquainted 
with  the  different  parts  of  the  ceremonial.  At  the  next 
gathering  of  the  tribes  for  initiation  purposes,  the  neophytes  who 
have  passed  through  the  ordeal  described  in  this  article  will  be 
allowed  to  assist  in  preparing  the  sacred  ground,  and  be  present 
at  the  arrival  of  the  tribes,  and  also  to  attend  all  the  private 
meetings  of  the  men.  They  will  likewise  be  permitted  to  join 
the  Kooringal,  and  see  everything  that  is  done  at  the  secret  camps 
in  the  bush  and  at  the  watyoor. 

On  the  north  the  Darkinung  are  bounded  by  the  Wattung  and 
other  tribes  scattered  over  the  country  on  the  other  side  of  the 
Hunter  River ;  on  the  west  they  are  joined  by  the  great 
Wiradjuri  community,  and  their  limits  on  the  south  are  identical 
with  the  boundary  of  the  people  occupying  the  south-east  coastal 
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district  of  New  South  Wales.  The  south-east  corner  of  the 
taorai  of  the  Kamilaroi  Tribes  touched  the  north-west  corner  of 
the  Darkinung  territory  about  Jerry's  Plains.  On  carefully 
studying  the  initiatory  rites  of  the  tribes  referred  to,  as  described 
by  me  elsewhere,  traces  of  all  their  ceremonies  are  distinguishable 
in  the  Burbung  of  the  Darkinung  tribes.  This  is  only  what  I 
should  expect  to  find  among  a  people  surrounded  by  powerful 
communities,  speaking  different  languages,  and  having  initiation 
ceremonies  more  or  less  divergent. 


Art.  II. — Victorian  Graptolites, 

Part  I. 
(a)  Ordovician  from  Matlock. 

(^)    DiCTYONEMA   MACGILLIVRAYI,  nom.  mut. 

By  T.    S.   Hall,   M.A., 

Demonstrator  and  Assistant  Lecturer  in  Biology  in  the 

University  of  Melbourne. 

[Eead  13th  May,  1897.] 


(a)  Ordovician  from  Matlock. 

The  small  collection  of  graptolites,  which  is  dealt  with  in  the 
present  communication,  was  made  by  Mr.  E.  O.  Thiele  during 
the  Christmas  vacation,  and  was  kindly  placed  in  my  hands  for 
examination  through  the  agency  of  Mr.  G.  B.  Pritchard. 

The  fossils  occur  in  a  black,  earthy  slate  in  which  cleavage  is 
but  slightly  developed  at  a  very  small  angle  to  the  bedding  plane. 
They  are  preserved  in  a  silvery  white  mineral,  and  though  they 
thus  stand  out  with  remarkable  distinctness  on  the  dark  back- 
ground, yet  the  details  of  their  structure  are  in  most  cases 
entirely  wanting,  so  that  specific  determinations  are  not  possible, 
except  in  the  case  of  one  species. 

The  commonest  forms  are  clearly  referable  to  the  genus 
Dicellograptus.  These  occur  in  great  profusion,  being  fairly 
matted  together  on  some  of  the  slabs.  In  no  instance  are  the 
hydrothecse  shown  with  sufficient  clearness  to  enable  their  form 
to  be  fully  made  out,  or  for  counting.  One  or  two  examples  have 
the  habit  and  size  of  Dicellograptus  7norrisit\  Hopk.,  approaching 
more  nearly  to  Hopkinson's  figure^  than  to  that  given  by 
Lapworth.^  The  sicula  is  clearly  shown,  and  the  lateral  spines 
can  be  made  out  in  some  of  the  specimens.     What   is  another 


1  Geol.  Majf.  viii.,  1871,  pi.  i.,  f.  2a. 

-  Proc.  Belfast  Nat.  Field  Club,  187G-7,  Appendix,  pi.  vii.,  f.  0. 
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Mr.  J.  E.  Marr^  classes  all  the  zones  of  Bryograptus  as  of 
Tremadoc  age,  and  in  a  letter  he  tells  me  that  he  considers  the 
genus  to  be  confined  to  the  Tremadoc.  Mr.  R.  Etheridge,  jun., 
has  already  recorded  Cambrian  rocks  from  Victoria,*  and  his 
locality,  Heathcote,  is  due  north  of  Laucefield  and  approximately 
on  the  same  strike,  though  the  stratified  palaeozoic  rocks  of  the 
two  districts  are  separated  from  one  another  by  the,  presumably 
intrusive,  granite  of  the  Baynton  Range.  Selwyn^  says  that 
"  Victorian  palaeozoic  physical  geology  in  its  broadest  features  may 
be  represented  as  consisting  of  a  great  .  .  .  sinclinal  trough 
of  lower  palaeozoic  (silurian)  and  older  strata."  I  have  previously 
given  reasons  for  considering  the  rocks  of  N.E.  Victoria  to  be  of 
Upper  Ordovician  age.*  Our  knowledge  of  the  fauna  of  the 
Palaeozoic  rocks  west  of  Ballarat  is  as  complete  a  blank  to-day  as 
it  was  when  Selwyn  wrote  thirty  years  ago.  The  presence  of 
Cambrian  rocks  on  the  meridian  of  Melbourne  shows  the  existence 
of  an  axial  line  of  elevation,  with  this  peculiarity,  that  there  is, 
as  far  as  our  present  limited  observations  go,  a  descent  in  the 
exposed  rocks  as  we  pass  northward.  The  recorded  graptolites 
from  near  Bulla  are  Upper  Ordovician,  those  of  Lancefield  are 
apparently  of  Tremadoc  age,  while,  according  to  Mr.  Etheridge, 
the  small  outcrop  at  Heathcote  is  probably  Middle  Cambrian. 
Whether  this  is  due  to  the  transverse  folding  which  produced 
our  Dividing  Range,  and,  perhaps,  also  the  remarkable  "  pitch  " 
of  our  older  rocks,  is  a  question  of  great  interest,  but  one  which 
must  rest  till  more  data  are  available. 


1  Science  Progress,  July,  1890,  pp.  360-74. 

2  Proc.  Roy.  Soc.  Vic.  viii.,  (N.S.),  1895,  p.  52. 
»  Vic.  Internat.  Exhibit.  Essays,  1867,  p.  9. 

4  Proc.  Roy.  Soc.  Vic,  ix.,  (N.S.),  1896,  p.  183. 


Art.  III. — An  Account  of  the  Engmitrra  or  Fire  Cere- 
mony of  Certain  Central  Australian  Tribes. 

By  Professor  Baldwin  Spbkcek,  M.A., 

AND 

F.    J.    GiLLEN, 
Special  Magistrate  and  Sub-Protector  of  Aborigines,  Alice  Springs. 

[Read  Sth  April,  1897.] 
(Abstract)  . 

Amongst  certain  Central  Australian  tribes  the  last  of  the 
initiatory  rites  through  which  a  man  must  pass  before  he  is 
admitted  to  full  membership  takes  the  form  of  what  may  be 
called  a  series  of  ordeals  by  fire. 

Such  a  fire  ordeal  has  hot  hitherto  been  described  so  far  as  we 
are  aware  amongst  Australian  natives,  and,  during  the  recent 
summer,  the  authors  had  the  opportunity  of  witnessing  the 
Engwurra  ceremony  as  enacted  by  the  natives  of  the  Arunta 
tribe  living  in  the  Macdonnell  Ranges  in  the  centre  of  the 
continent.  Similar  ceremonies  are  known  to  the  authors  as 
occurring  in  other  tribes,  such  as  the  Ilparra  and  Warramunga, 
whilst  a  slightly  difierent  one  called  the  Wilyaru  occurs  amongst 
the  Urrabunna  tribe.  Of  considerably  greater  importance  however 
than  that  referring  to  the  fire  ceremonies  themselves,  which  only 
occupied  a  comparatively  short  time,  was  the  information  which 
the  authors  were  enabled  to  collect  with  regard  to  the  organisation 
of  the  tribe  in  respect  to  the  existence  and  curious  arrangement 
of  the  totems,  and  also  in  regard  to  the  meaning  and  significance 
of  the  churinga  or  sacred  sticks  an^d  stones  of  the  natives. 

Before  entering  into  details  it  is  necessary  to  refer  briefly  to 
the  organisation  of  two  tribes  which  may  be  taken  as  typical 
examples,  one  in  which  descent  is  counted  in  the  female  and  the 
other  in  the  male  line. 
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Of  the  former  we  ma}-  take  the  XJrrabunna,  living  to  the  west 
of  Lake  Eyre,  as  an  example.  In  this  the  whole  tribe  is  divided 
into  two  exogamous  intermarrying  divisions,  each  of  which  we 
will  speak  of  as  a  phratry.  One  of  these  is  called  Matthurrie 
and  the  other  Kirarawa.  A  Matthurrie  man  must  marry  a 
Kirarawa  woman,  and  his  children  are  Kirarawa,  that  is,  they 
belong  to  the  mother's  moiety.  In  addition  to  the  phratry  name, 
each  individual  bears  a  totem  name,  that  is,  he  or  she  is  a  member 
of  a  group  of  individuals — the  whole  group  being  distributed  in 
various  localities  over  the  district  occupied  by  the  tribe — who 
are  supposed  to  be  especially  associated  with  some  animal  or 
plant,  the  name  of  which  they  bear.  Each  of  these  groups  is 
called  by  the  natives  a  Thunthunnie,  and  no  man  or  woman  may 
eat  the  animal  or  plant  associated  with  his  or  her  own  totem  or 
Thunthunnie.  Further  still,  there  are  particular  totems  restricted 
to  the  two  phratries,  and  by  means  of  them  further  restrictions 
are  placed  upon  marriage — a  Matthurrie  man  of  one  totem  having 
to  marry  a  Kirarawa  woman  of  another  totem.  A  few  of  these 
and  the  marriage  relationship  is  shown  in  the  following  table  : — 

Man.  Woman.  Children  are 


Phratry.                Totem.  Phratry.           Totem. 

Matthurrie      Cicada,  marries,  Kirarawa    Crow, 

Dingo           „  ,,            ^Waterhen 

Emu            „  „             Rat 


Swan  ,,  ,,  Pelican 


Phratry. 

Totem. 

Kirarawa 

Crow. 

»» 

Waterhen 

>* 

Eat. 

>> 

Pelican. 

This  shows  at  once  that  both  as  regards  phratry  and  totem  the 
children  follow  the  mother. 

Taking  now  the  Arunta  tribe^  we  may  describe  its  organisation 
in  outline  as  follows.  There  are  four  subphratries  so  coupled 
together  as  to  give  clear  evidence  of  the  former  existence  of  two 
main  phratries.  These  four  subphratries  are  called  Panunga  and 
Bultharra,  Purula  and  Kumarra.  Panunga  and  Bultharra 
represent  one  moiety  or  phratry,  Purula  and  Kumarra  the  other. 
Further  reference  will  be  made  to  this  point  later  on.  We  can 
tabulate  the  marriage  arrangements  as  follows  : 

1  The  Urrabunna  tribe  is  practically  identical  in  organisation  with  that  described  by 
Mr.  Howitt  as  occurring  in  the  adjoining  Dieri  tribe,  and  the  organisaljion  of  the  Arunta 
tribe  has  already  been,  to  a  certain  extent,  described  by  Messrs.  ,Fison,  Howitt,  Stirling, 
andGillen.  ^'  '''^  " 
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Man.  Woman.  Children  are 

Panunga  marries  Purula     -  -  Bultharra. 

Bultharra         „  Kumarra  -  Panunga. 

Purula  „  Panunga  -  -  Kumarra. 

Kumarra  „  Bultharra  -  Purula. 

In  other  words  a  man  must  marry  a  woman  belonging  to  the 
moiety  of  the  tribe  to  which  he  does  not  belong,  and  his  children 
belong  to  his  own  moiety,  but  to  the  other  division  of  it. 

As  we  have  said,  this  is  the  arrangement  in  mere  outline, 
practically  conditions  are  more  complicated.  For  example,  not  all 
Panunga  women  are  eligible  as  wives  to  each  and  every  Panunga 
man.  To  a  Panunga  man  the  Purula  women  are  divided  into 
two  groups  (and  vice  versd  if  we  speak  of  a  Panunga  woman), 
which  are  called  respectively  Ipmunna  and  Unawa,  and  it  is  only 
the  latter  who  are  eligible  to  him  as  wives,  and  who  are  called 
his  tribal  unawas,  or  wives,  though  he  only  actually  marries  a 
limited  number.  In  this  way  it  will  be  seen  that  each  sub- 
phratry  is  subdivided  into  two  groups,  so  that  as  a  matter  of 
fact  we  actually  .2;et  eight  and  not  four  divisions,  and  each  one  of 
these  eight  has  in  the  northern  part  of  the  tribe  a  distinct  name, 
four  others,  viz.,  Uknaria,  Appungerta,  Ungalla  and  Umbitchana 
being  added  to  those  already  mentioned.  The  original  Panunga 
is  now  divided  into  Panunga  and  Uknarria,  the  Bultharra  into 
Bultharra  and  Appungerta,  the  Purula  into  Purula  and  Ungalla, 
and  the  Kumarra  into  Kumarra  and  Umbitchana.  With  this 
further  division,  while  matters  are,  to  a  certain  extent,  compli- 
cated, yet  in  other  ways  they  are  simplified.  In  the  southern 
part  of  the  tribe  all  the  women  belonging  to  the  division,  into 
which  say  a  Panunga  man  must  marry,  are  called  Purula  ;  in  the 
northern  half  of  the  tribe,  half  of  the  original  Purula  retain  the 
old  name,  the  other  half  have  acquired^  a  new  name,  viz.,  Ungalla. 
In  the  same  way  the  Panunga  has  been  divided  into  Panunga 
and  Uknarria.  A  Panunga  must  now  marry  a  Purula  (that  is,  a 
woman  belonging  to  only  one-half  of  the  original  group  of  the 
same  name)  and  an  Uknarria  marries  an  Ungalla. 


1  This  division  into  eight  has  been  gradually  adopted  from  the  Ilparra  tribe,  which 
inhabits  the  district  immediately  to  the  north  of  the  Arunta.  At  the  present  time  the 
division  into  eight  is  slowly  spreading  southwards  through  the  Arunta. 

2a 
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So  far  as  the  phratry  is  concerned  the  matter  of  descent  is 
comparatively  simple — the  child  goes  into  that  of  its  father — 
but,  in  the  case  of  the  totem,  it  is  at  first  sight  most  perplexing. 
You  may,  for  example,  examine  first  a  family  in  which  the  father 
is  a  witchetty  grub  and  the  mother  a  wild  cat,  and  you  may  find 
that,  supposing  there  are  two  children,  both  of  them  are 
witchetty  grubs.  In  the  next  family  examined,  perhaps,  both 
parents  will  be  witchetty  grubs,  and  out  of  two  children  one 
may  belong  to  the  same  totem  and  the  other  may  be  a  wild  cat, 
and  so  on,  the  totem  names  being  apparently  mixed  up  in  the 
greatest  confusion  possible. 

The  following  table  gives  the  actual  totem  name  of  two 
families,  selected  at  random,  who  are  now  living  amongst  the 
Arunta  in  the  northern  part  of  the  tribe,  and  may  be  taken  as 
accurately  representative  of  the  totem  names  found  in  various 
families  throughout  the  tribe.  Of  course  the  names  vary  much 
from  family  to  family,  and  in  various  parts  of  the  country,  certain 
totems  predominating  in  some  parts  and  others  in  other  parts. 
You  may,  perhaps,  for  example  find  yourself  in  one  district  of 
more  or  less  limited  area  and  find  one  particular  totem  largely 
represented  :  travelling  out  of  this  district  you  may  find  that 
special  totem  but  seldom  present  until  you  come  into  another  and 
perhaps  distant  part — it  may  be  forty  or  fifty  miles  away — when 
again  it  becomes  the  principal  totem.  The  reason  for,  or  rather 
the  explanation  given  by  the  natives  of,  this  curious  local 
distribution  of  the  totems  will  be  seen  subsequently. 

Family  1. — Father,  little  hawk.  Wife  No.  1,  bandicoot; 
daughter,  witchetty  grub.  Wife  No.  2,  kangaroo ;  no  children. 
Wife  No.  3,  lizard ;  two  daughters,  one  emu,  the  other  water. 

Family  2. — Father,  witchetty  grub.  Wife  No.  1,  lizard  ;  no 
children.  Wife  No.  2,  Hakea  flower ;  four  sons,  respectively, 
witchetty  grub,  emu,  eagle-hawk,  Arrakurta ;  two  daughters, 
each  witchetty  grub. 

Taking  these^  as  typical  examples,  it  will  be  seen  that  the 
question  of  totem  has  nothing  to  do  with  marriage  so  far  as 
either  making  it  obligatory  on  a  man  of  one  totem  to  marry  a 
woman  of  another,  or  so  far  as  the  totems  of  their  children  are 
directly  concerned. 


1  These  are  only  two  out  of  very  many  examined  b}'  the  authors. 
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In  their  curious  totem  regulations  the  Arunta,  Luritcha 
and  Ilparra  tribes  agree,  as  the  authors  know  from  personal 
observation,  whilst  they  have  strong  reason  to  believe  that  large 
and  important  tribes  living  to  the  north  are  in  accord  with  them 
on  all  important  points.  These  tribes  are  the  Warramunga, 
Waagai,  Illeowra,  and  Wickliflfe. 

It  was  whilst  watching  and  questioning  closely  the  natives 
during  the  performance  of  the  Engwurra  ceremony  that  the 
authors  were  able  to  find  out  the  way  in  which  the  totem  names 
of  the  individuals  originate. 

The  total  period  occupied  by  the  Engwurra  was  more  than 
four  months.  It  was  held  near  to  Alice  Springs  and  was 
attended  by  representatives  from  various  parts  of  the  tribe,  some 
of  whom  travelled  a  distance  of  about  two  hundred  miles  to  be 
present.  The  men  were  summoned  by  messengers  bearing  the 
sacred  churinga,  and  about  the  middle  of  September  they  began 
to  assemble.  A  special  level  piece  of  ground,  somewhat  trian- 
gular in  shape,  bounded  on  one  side  by  a  river  with  its  belt  of 
timber,  and  on  another  by  a  range  of  rugged  quartzite  hills,  and 
on  a  third  by  low  scrub,  was  selected  as  the  spot  for  the 
Engwurra  ground.  The  main  encampment  to  which  the  women 
and  children  went  was  fixed  on  the  opposite  side  of  the  river  so 
that  no  females  or  uninitiated  males  could  see  what  was  taking 
place  in  the  Engwurra  ground.  The  component  groups  of  the 
camp  could  be  distinguished  by  the  spots  on  which  they  built 
their  wurlies,  those  who  came  from  the  south  erecting  them  on 
the  south  of  the  ground,  those  from  the  north  on  the  north  side 
and  so  on.  Each  party  which  came  in  brought  with  it  a  larger 
or  smaller  number  of  the  sacred  sticks  and  stones  which  are 
called  churinga. 

We  have  already  referred  to  the  division  of  the  tribe  into  two 
moieties,  one  consisting  of  the  Panunga  and  Bultharra  men,  and 
the  other  of  the  Purula  and  Kumarra,  and  in  connection  with 
the  storing  of  the  churinga  on  the  Engwurra  ground  this  fact 
was  brought  out  very  prominently.  All  those  belonging  to  the 
Panunga  and  Bulthurra  were  placed  on  a  special  platform  made 
in  the  branches  of  a  mulga  tree  on  the  range  bounding  the 
southern  end  of  the  ground,  while  those  of  the  Kumarra  and 
Purula  were  placed  on  a  small  platform  at  the  northern  end  of 
the  ground. 
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In  speaking  of  one  another  also,  men  of  the  two  moieties  use 
different  words  to  describe  their  own  and  the  other  moiety.  For 
example,  if  you  are  speaking  to  a  Panunga  man  he  will  refer  to 
the  Kumarra  and  Purula  as  being  Mulyanuka,  and  to  the 
Panunga  and  Bultharra  as  Ndkrdkia.  In  just  the  same  way  a 
Kumarra  man  will  call  his  own  moiety  Ndkrdkia  and  the  other 
Miilyanuka. 

The  evenings  of  the  first  three  weeks  were  occupied  by  the 
performance  of  two  ordinary  corrobborees  at  which  all  members 
of  the  camp,  women  and  children  included,  were  allowed  to  be 
present.  Before  these  were  concluded  the  leader  of  the 
Engwurra  went  down  to  the  ground  where  the  ceremonies  were 
to  be  performed  (the  ordinary  corrobboree  ground  being  some 
distance  away)  and  here  he  made  a  long  low  mound  of  earth 
about  forty  feet  in  length,  two  in  width,  and  one  in  height,  and 
ornamented  the  top  with  small  boughs  of  Eucalyptus.  This  was 
called  the  Parra  and  apparently  is  meant  to  represent  a  tract  of 
country.  By  its  side  the  great  majority  of  the  ceremonies  were 
enacted.  At  the  end  of  the  three  weeks  the  men  who  were  to  be 
finally  initiated,  together  with  the  older  men,  separated  themselves 
from  the  women  who  remained  in  the  main  camp,  and  lived  on 
or  close  by  the  Engwurra  ground  for  nearly  three  months. 
During  this  period  there  was  a  constant  succession  of  sacred 
ceremonies,  all  of  which  were  concerned  with  the  totems. 

The  idea  of  the  whole  ceremony  was  evidently  first  to  test  the 
powers  of  endurance  of  the  younger  men  who  had  implicitly  to 
obey  the  directions  of  the  older  men  and  secondly  to  impart  to 
them  the  sacred  secrets  of  the  tribe  concerned  with  the  totems 
and  the  churinga. 

Without  going  into  details  it  may  be  said  that  each  of 
the  very  numerous  separate  ceremonies  was  concerned  with  a 
particular  totem  and  further  with  a  totem  associated  with  a 
particular  spot.  The  native  name  for  these  sacred  ceremonies  is 
Quabarra^  and  the  names  of  a  few  will  serve  as  illustrations  of 
the  long  series.  There  was  for  example  the  Quabarra  Unjeamba 
of  Ooroominna  which  means  a  ceremony  of  the  Unjeamba  or 
Hakea  flower  totem  of  a  place  called  Ooroominna ;  the  Quabarra 


1  The  ordinary  corrobboree  is  called  *'  Altherta  "  by  the  Arunta  people. 
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Achilpa  of  Urapitchera  which  means  a  ceremony  of  the  "  wild 
cat"^  totem  of  Urapitchera,  a  place  on  the  Finke  River;  the 
Quabarra  Okirra  of  Idracowra  which  means  a  ceremony  of  the 
kangaroo  totem  of  Idracowra,  a  place  on  the  Finke  River,  and 
the  Quabarra  Unchichera  of  Imanda,  which  means  a  ceremony 
of  the  frog  totem  of  a  place  called  Imanda  or  the  Bad  Crossing 
•on  the  Hugh  River. 

In  this  way  each  ceremony  was  concerned  with  some  particular 
totem  and  not  only  this  but  with  a  tot6m  or  rather  a  special 
division  of  a  totem  of  some  particular  locality,  and  further  still, 
each  ceremony  was  owned  and  presided  over  by  some  old  man, 
usually,  but  not  always,  of  the  totem  and  locality  with  which  it 
was  concerned. 

By  means  of  enquiring  carefully  after  each  performance  as  to 
what  it  represented,  the  authors  were  able  to  gather  together  a 
large  series  of  notes  relating  to  the  traditions  of  the  tribes  in 
regard  to  the  totems,  but,  for  the  present  purpose,  the  following 
brief  outline  of  the  myths  or  traditions  which  have  sprung  up  to 
account  for  the  curious  totemic  system  of  the  tribe  will  suffice. 

All  the  ceremonies  were  concerned  with  certain  mythical 
ancestors  who  lived  in  what  the  natives  call  the  "  alcheringa  "  or 
dream  times.  These  ancestors  are  so  intimately  associated  in  the 
native  mind  with  the  animals  or  plants  whose  name  they  bore 
that  an  alcheringa  man  of,  say  the  kangaroo  totem,  may  be 
spoken  of  either  as  a  man-kangaroo  or  as  a  kangaroo-man.  The 
identity  of  the  human  individual  appears  to  be  sunk  in  that  of 
the  object  with  which  he  is  associated  and  from  which  he  is 
supposed  to  have  originated. 

These  alcheringa  men  and  women  are  represented  as  collected 
together  in  companies,  each  one  of  which  consisted  of  a  certain 
number  of  individuals.  The  members  of  each  company  were  of 
the  same  totem  and  belonged  to  the  same  moiety  of  the  tribe, 
that  is  they  were  either  Purula  and  Kumarra,  or  Panunga  and 
Bultharra.  In  the  alcheringa,  for  example,  we  meet  with 
traditions  referring  to  several  groups  of  "  wild  cat "  men,  most 
of  them  composed  of  Purula  and  Kumarra  but  some  of  Panunga 
and  Bultharra,  the  kangaroo  men  seem  to  have  been  Purula  and 


1  i.e.,  Iktsyui-us  genffroyi. 
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K  Ulnar ra,  and  the  witchetty  grub  men  Panunga  and  Baltharra. 
At  the  present  day  no  totem  is  confined  to  one  moiety  of  the 
tribe,  but  in  each  "local  centre  "  of  a  totem  we  always  find  a  great 
predominance  of  members  belonging  to  one  half,  as  for  example 
at  Alice  Springs,  the  most  important  centre  of  the  witchetty 
grub  totem,  where  amongst  a  large  number  of  Panunga  and 
Bultharra  men  there  are  a  few  Purula  and  Kumarra. 

These  alcheringa  ancestors  are  represented  in  tradition,  some 
of  them  as  originating  and  staying  in  certain  places,  such  as  the 
witchetty  grubs  at  Alice  Springs,  others  such  as  the  wild  cat 
groups  are  represented  as  wandering  about  over  the  country  in 
various  directions,  but  along  certain  definite  lines,  the  route  of 
which  is  accurately  preserved  in  tradition. 

Every  alcheringa  man  and  woman  carried  about  a  large  number 
of  the  sacred  churinga,^  the  meaning  and  significance  of  which 
has  not  previously  been  known.  At  certain  camping  places  as 
the  alcheringa  ancestors  travelled  on,  or  at  spots  where  they 
originated,  certain  individuals  are  represented  as  having  gone 
into  the  ground  and  as  having  been  transformed  into  sacred 
churinga.  Certain  also  of  the  latter  were  placed  in  the  ground 
at  these  camping  places. 

Each  churinga  is  inseparably  associated  with  a  spirit  individual 
— in  the  case  of  the  individuals  who  turned  into  them,  the  name 
is  even  preserved — and  so  we  find  at  the  present  day  that  the 
whole  country  occupied  by  the  Arunta  is  dotted  over  with 
numerous  spots  at  each  of  which  numbers  of  sacred  churinga 
are  buried,  each  of  which  is  associated  with  a  spirit  individual. 
In  this  way  there  have  been  formed  what  the  natives  call 
dkndnikUla,  that  is  spots,  each  of  which  is,  as  it  were,  inhabited 
by  spirit  individuals  the  totem  of  whom  is  of  course  that  of  the 
alcheringa  individual  whom  they  represent  or  who  carried  the 
churinga  with  which  each  one  is  associated.  These  oknanikilla 
may  hence  be  appropriately  termed  local  totem  centres^  and  if  we 
take  one  alcheringa  group  of  ancestors  such  as  the  wild  cat  for 


1  The  form  of  these,  some  of  which  have  been  figured  and  described  by  various  writers 
such  as  Messrs.  Stirling,  Gillen,  Etheridge,  etc.,  are  well  illustrated  in  the  Report  of  the 
Horn  Expedition,  vol.  iv.,  pi.  7.  Their  use  as  sacred  objects  has  been  described  by  writers 
such  as  Messrs.  Howitt,  Fison  and  Gillen.  They  are  of  the  nature  of  the  "  bullroarer,"  the 
use  and  importance  of  which  was  first  pointed  out  in  Australia  by  Mr.  Howitt. 
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example,  it  will  now  be  seen  that  we  have  over  the  country  and 
also,  it  must  be  remembered,  in  spots  well  known  to  the  natives, 
groups  of  wild  cat  spirit  individuals. 

When  a  woman  conceives  it  is  supposed  that  it  is  one  of  such 
a  group  of  spirits  who  goes  inside  her  and  thus  it  naturally 
follows,  granting  the  premises  firmly  believed  in  by  the  natives, 
that  the  totem  of  the  child  is  determined  solely  by  the  spot  at 
which  the  mother  conceived,  or,  what  is  the  same  thing,  believes 
that  she  conceived,  the  child.  A  single  example  of  one  of  numerous 
actual  instances  known  to  the  authors  must  suj05ce  to  illustrate 
the  actual  usage.  Not  long  ago  a  witchetty  grub  woman,  living 
at  Alice  Springs,  her  husband  belonging  to  the  same  totem,  went 
on  a  visit  to  a  neighbouring  emu  group,  here  she  conceived,  and 
the  child,  afterwards  born  in  a  witchetty  grub  locality  at  Alice 
Springs,  belongs  to  the  emu  totem  ;  it  must  do,  the  natives  say, 
because  it  entered  her  in  an  emu  locality;  had  it  entered  the 
mother  at  Alice  Springs  it  would  as  inevitably  have  been  born  a 
witchetty  grub. 

Not  only  is  this  so,  but  every  spirit-child,  when  entering  a 
woman,  is  supposed  to  drop  the  churinga  which  until  then  it 
always  carries  about.  After  the  child's  birth  the  father  and  one 
or  two  old  men,  having  learnt  from  the  mother  where  conception 
took  place,  actually  go  in  search  of  the  churinga.  They  either 
find  one,  or  if  they  do  not,  then  they  manufacture  one  out  of  the 
mulga  or  other  hard  wood  tree  which  lies  nearest  to  the  spot. 
At  the  latter  there  is  usually  some  gum  tree  or  prominent  natural 
object,  such  as  a  rock,  which  the  spirit-child  has  been  supposed  to 
specially  inhabit,  and  this  is  spoken  of  as  its  nanja  tree  or  stone. 
During  the  life  of  the  human  individual  who  is  its  reincarnation 
this  is  his  nanja  tree  or  stone  and  the  churinga  is  his  churinga 
nanja. 

Each  local  group  of  a  totem  has  a  sacred  store-house,  such  as 
a  cleft  in  some  more  or  less  inaccessible  spot  in  a  rough  range, 
and  here,  under  the  custody  of  the  head  man,  or  alartunja,  of 
the  group,  all  the  churinga  are  kept.  No  woman  or  uninitiated 
man  goes  near  this  sacred  store-house,  or  ertn&tultinga,  under 
penalty  of  death. 

Such,  in  brief  outline,  is  the  totemic  system  of  the  Arunta, 
Ilparra,  and  Luritcha  tribes,  and  as  before  said  the  same 
probably  applies  with  slight  variations  to  tribes  further  north. 
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The  greater  part  of  the  Engwurra  was  occupied  with 
performing  these  sacred  ceremonies  of  the  totems,  whereby  a 
knowledge  of  the  doings  of  the  alcheringa  ancestors  was 
communicated  to  the  younger  men,  and  the  sacred  churinga 
some  of  which  belonged  to  them,  others  to  more  recent  ancestors 
and  others  to  still  living  individuals,  were  carefully  examined  and 
explained. 

After  about  three  months,  during  which  time  the  younger  men 
had  been  living  mainly  in  the  Engwurra  camp,  an  important 
change  in  the  proceedings  took  place.  The  young  men  were,  in 
parties  of  three  and  four,  put  under  the  charge  of  certain  of  the 
older  men  who  had  already  been  through  the  ceremony  and 
received  collectively  the  name  of  Ilpongwurra^  a  word  which 
implies  an  absence  of  certain  forms  of  decoration,  such  as  grease, 
and  had  their  foreheads  and  tlie  hole  through  the  nasal  septum 
decorated  with  twigs  of  a  particular  species  of  Ereiuophila. 
Between  each  young  man  and  the  elder  man  in  charge  of  him 
the  relationship  of  Apmurra  was  established,  that  is,  the  young 
man  might  not  speak  to,  or  in  the  presence  of,  the  older  one. 

Daily,  just  at  sunrise,  the  Ilpongwurra  were  sent  in  a  body  out 
of  the  Engwurra  camp  under  charge  of  two  or  three  old  men 
and  to  the  accompaniment  of  the  loud  whirring  and  booming  of 
churinga  or  bullroarers.  It  was  now  their  duty  to  remain  out  in 
the  bush  securing  food  for  the  old  men,  to  whom  it  was  brought 
in  at  night  time. 

Now  also  began  the  fire  ordeals  which  were  of  three  forms. 
The  first  took  place  in  the  main  women's  camp  at  sunrise  or 
sunset  or  both.  All  the  Bultharra  and  Panunga  women  in  one 
spot  and  all  the  Purula  and  Kumarra  in  another,  gathered 
together  and,  each  party  having  made  a  fire,  awaited  the  approach 
of  the  Ilpongwurra,  who  were  driven  towards  them  in  a  body  by 
older  men,  protecting  themselves  as  well  as  they  could  with  shields 
and  boughs  of  Eremophila  from  the  burning  grass  and  boughs 
which  the  women  threw  over  their  heads. 

After  having  been  thus  treated  by  each  group  of  women 
separately,  the  Ilpongwurra  turned  and  fled  to  the  Engwurra 
camp,  near  to  which  the  women,  of  course,  dare  not  come. 

The  second  tire  ordeal  took  place  out  in  the  bush,  and  was 
repeated  on  two  separate  days.     The  older  men  made  a  large  hot 
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fire  in  a  secluded  spot  amongst  the  ranges,  and  having  placed 
green  boughs  on  the  red-hot  embers  made  the  young  men  lie 
down  upon  it,  each  one  for  perhaps  three  or  four  minutes,  in  the 
stifling  smoke  and  heat.  This  was  undoubtedly,  as  the  authors 
can  testify  after  trying  the  heat  of  the  fire,  at  all  events  a  very 
unpleasant  and  rather  severe  ordeal. 

The  third  was  less  severe  and  will  be  described  shortly. 

While  the  Ilpongwurra  were  out  of  camp  the  old  men  still 
went  on  performing  ceremonies,  reserving  many  of  them,  however, 
for  night-time,  when,  specially  towards  the  end,  there  was  little 
rest  to  be  had.  Singing  and  ceremonies  went  on  with  little 
intermission,  often  till  two  or  three  o'clock  in  the  morning.  The 
ceremonies,  though  it  is  not  necessary  to  describe  them  here, 
were,  it  must  be  remembered,  such  as  required  elaborate  prepara- 
tion in  the  way  of  decorating  the  performers,  and  often  occupied 
in  this  way  from  three  to  six  hours. 

Two  days  before  the  last  ceremony  was  performed,  under  the 
direction  of  the  old  man  who  had  been  in  supreme  charge 
throughout,  a  small  gum  tree  about  twenty  feet  in  height  was 
cut  down  and  carried  into  camp.  After  being  smeared  all  over 
with  human  blood  and  having  had  the  upper  end  decorated  with 
a  tuft  of  eagle-hawk  feathers,  a  chilarra  or  head-band  worn 
across  the  forehead  by  natives  and  a  nose-bone,  it  was  fixed 
upright  in  the  ground  close  to  the  Parra.  On  the  last  night  all 
the  Ilpongwurra  were  brought  in  and  after  having  lain  for  two  or 
three  hours  in  a  long  line  and  in  perfect  silence,  with  each  man's 
head  upon  the  Parra  (this  they  did  every  night  during  the  last 
two  weeks),  they  got  up,  and  a  number  of  small  fires  were  made 
round  the  base  of  the  pole.  The  latter  was  called  the  Kau-aua 
and  is  the  most  important  and  sacred  ceremonial  object  of  the 
tribe.  The  whole  of  the  night  was  spent  in  painting  the  backs 
of  the  Ilpongwurra  with  various  designs  characteristic  of  different 
totems,  but  the  painting  on  each  man  had  no  relationship  of 
necessity  to  his  own  totem,  and  was  always  done  by  the  old  man 
to  whom  he  was  apmurra. 

In  the  women's  camp  two  large  shallow  holes  were  dug  out, 
each  about  two  feet  deep,  and  in  these — by  the  Panunga  and 
Bultharra  in  one  aiid  by  the  Kumarra  and  Purula  in  the  other — 
fires  were  made. 
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Just  before  sunrise  the  decoration  of  the  Ilpongwurra  was 
complete,  and  in  single  file  they  passed  across  the  river  out  from 
the  Engwurra  ground  on  to  the  women's  camp,  and  halted  about 
fifty  yards  from  the  fires,  behind  which  the  women  stood  moving 
their  hands  up  and  down  as  if  to  invite  the  men  on. 

Then  each  old  man  led  his  apmurra  men  up  to  the  fires,  on 
which  they  were  placed  in  a  kneeling  position  by  the  women.  The 
Bultharra  and  Panunga  women  put  the  Kumarra  and  Purula 
men  on  and  vice  versa.  In  a  short  time  it  was  all  over,  and 
turning  back,  the  Ilpongwurra,  now  transformed  into  Erliara,  or 
fully  initiated  natives,  returned  to  the  Engwurra  ground. 

All  that  remained  now  to  complete  the  ceremony  was  for  the 
ban  of  silence  between  the  men  who  were  apmurra  to  each  other 
to  be  done  away  with.  The  younger  ones  had  still  to  remain  out 
in  the  bush  until  they  brought  in  an  oflfering  of  food  to  their 
apmurra.  When  this  was  done,  and  it  usually  took  place  after 
an  interval  of  time  varying  from  one  to  four  weeks,  the  older 
man  performed  some  sacred  ceremony,  at  the  close  of  which 
the  mouths  of  all  those  present  were  touched  with  some  sacred 
object  which  had  been  used  in  the  ceremony,  and  in  this  way 
the  ban  of  silence  was  removed. 


Art.   IV. — The    Wandarral   of  the   Richnimid   and 

Clarence   River   Tribes. 

By  R.   H.   Mathews, 

Licensed  Surveyor. 
[Read  13th  May,  1897.] 

As  no  description  of  the  initiation  ceremonies  of  the  aboriginal 
tribes  who  occupy  the  country  watered  by  the  Richmond  and 
Clarence  Rivers,  on  the  north-east  coast  of  New  South  Wales, 
has  hitherto  been  attempted,  T  have  prepared  the  following 
brief  account  of  the  Wandarral  practised  by  these  people,  in 
which  it  is  hoped  the  principal  parts  of  the  ceremony  are  detailed 
with  sufficient  fulness  to  enable  a  comparison  to  be  made  between 
this  and  other  rites  of  the  same  character  in  different  parts  of  the 
Australian  continent.  The  principal  languages  spoken  by  the 
tribes  herein  dealt  with  are  the  Kahwall  and  Bunjellung,  but 
there  are  a  few  others  of  less  importance. 

When  it  has  been  determined  to  call  the  people  together  for 
the  purpose  of  inaugurating  the  youths  of  the  tribes  into  the 
privileges  and  duties  of  manhood,  messengers  are  despatched  to 
the  different  sections  of  the  community,  informing  them  of  the 
time  and  place  of  thq  intended  gathering.  The  head  man  of  the 
tribe,  whose  turn  it  is  to  muster  the  people,  is  generally  agreed 
upon  at  the  last  Wandarral  which  was  held.  That  is  to  say,  at 
the  conclusion  of  the  Wandarral  ceremonies,  before  all  the  tribes 
disperse,  their  head  men  assemble  in  council  and  arrange  amongst 
themselves  which  tribe  shall  take  the  initiative  at  the  next 
gathering.  It  is  the  duty  of  this  tribe,  when  the  appointed  time 
arrives,  to  prepare  the  Wandarral  ground  in  some  part  of  their 
own  territory,  and  get  everything  ready  prior  to  the  arrival  of 
the  several  contingents  whom  they  may  invite  to  attend  the 
ceremony. 

A  suitable  camping  ground,  capable  of  accommodating  all  the 
tribes  who  are  expected  to  be  present,  is  selected  near  some  river, 
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creek,  or  lagoon  of  water  in  a  part  of  the  tribe's  domain  in  which 
there  is  sufficient  game  to  furnish  food  for  all  the  people  during 
the  continuance  of  the  ceremonies.  In  the  vicinity  of  this  main 
camp  a  circular  or  slightly  oval  space,  known  as  the  Wandarral, 
about  thirty  yards  in  diameter,  is  cleared  of  all  timber  and  grass, 
and  the  soil  scraped  off*  the  surface  in  making  it  level  is  used  to 
form  a  mound,  or  embankment,  about  nine  or  twelve  inches  high 
around  it.  The  base  of  the  embankment  is  about  eighteen  inches 
wide  and  tapers  upwards  to  a  narrow  ridge  upon  the  top.  A 
narrow  path,  made  by  scraping  the  surface  of  the  ground  smooth, 
and  throwing  the  loose  earth  on  either  side,  leads  from  this  circle 
to  another  similarly  cleared  space,  called  the  Kangaragal^  which 
is  also  bounded  by  a  raised  earthen  wall,  about  fifteen  or  twenty 
chains  distant,  in  a  secluded  place  out  of  sight  of  the  wandarraL 
Where  the  path  meets  each  of  the  circles  an  opening  about  two 
feet  wide  is  left  in  the  embankment  as  an  entrance  to  these 
enclosures.  A  short  distance  from  the  kangaragal  a  fire  is  kept 
burnin<i;,  around  which  some  of  the  old  men  camp  for  the  purpose 
of  keeping  guard  over  the  sacred  ground. 

Within  the  kangaragal  are  two  stumps,  called  the  warran- 
gooringa,  prepared  in  the  following  way.  Two  straight  saplings 
are  dug  out  of  the  ground  by  the  roots,  and  their  stems  or  boles 
cut  through  about  six  or  seven  feet  from  the  base,  all  the  bark 
being  stripped  from  the  stems  and  roots.  The  stems  are  then 
reversed  end  for  end  and  are  inserted  in  holes  dug  into  the  ground 
for  the  purpose  to  the  depth  of  a  foot  or  more,  and  the  earth 
rammed  in  tightly  around  them  to  make  them  stand  firm.  The 
roots  attached  to  these  stems,  being  now  at  the  top,  spread  out 
laterally  to  a  distance  of  two  or  three  feet,  and  some  of  them 
even  more,  and  have  narrow  strips  of  bark  twisted  around  them 
to  make  them  ornamental.  The  stems  and  roots  of  these  stumps 
are  then  stained  with  human  blood,  obtained  by  making  small 
incisions  in  the  arms  of  several  of  the  men  and  allowing  the 
blood  to  drip  into  bark  vessels  until  a  sufficient  quantity  for  the 
purpose  has  been  collected,  after  which  the  wounds  in  the  men's 
arms  are  stopped  by  the  application  of  cobwebs  or  opossum  fur.^ 

1  Compare  with  my  description  of  similar  stumps,  called  tcarrengahlee,  used  by  the 
Kamilaroi  tri^>es.  Journ.  Anthrop.  Inst.  London,  xxv.,  325;  Proc.  Roy.  Soc.  Victoria, 
ix.  (N.S.),  143. 
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The  warrangooringa  are  ten  or  fifteen  feet  apart,  one  being  on 
the  right,  and  one  on  the  left  of  the  spectator  as  he  approaches 
the  ring.  There  are  also  two  heaps  of  earth,  called  kallagallar- 
ranga  within  the  kangaragal,  one  of  which  is  only  a  little  way 
from  the  entrance,  and  the  other  near  the  opposite  or  back  wall. 
If  the  track  were  continued  through  the  ring  it  would  pass  over 
both  these  heaps,  which  are  about  eighteen  inches  or  two  feet 
high.  The  warrangooringa  and  the  kallagallarranga  form  a 
quadrilateral  within  the  kangaragal  ring. 

While  the  preparation  of  the  wandarral  ground  is  in  progress, 
the  head  man  sends  out  messengers,  whom  he  selects  from  among 
his  own  people,  a  messenger  being  sent  to  each  tribe  which  is 
required  to  be  present.  Each  messenger  carries  a  bull  roarer, 
(dhooanbooka)^  and  a  number  of  kilts  or  "tails,"  and  other 
articles  comprising  the  simple  dress  of  an  Australian  savage. 
He  wears  a  painted  head-band  around  his  hair,  in  which  are 
inserted  small  bunches  of  long  green  grass.  Two  are  generally 
sent  together,  one  of  them  being  charged  with  the  message,  and 
carrying  the  sacred  emblems,  whilst  the  other  man  merely  keeps 
him  company.  When  a  messenger  arrives  near  the  camp  to 
which  he  has  been  sent,  he  waits  till  the  men  have  returned 
from  their  day's  hunting,  and  then  approaches  the  single  men's 
quarters,  close  to  which  he  and  his  companion  sit  down.  Some 
of  the  men  then  go  to  the  messengers  and  bring  them  into  the 
camp.  The  head  men  of  the  tribe  are  then  brought  together  on 
the  outskirts  of  the  camp,  and  the  messenger  tells  them  where  he 
has  come  from,  at  the  same  time  producing  the  bullroarer  and 
other  emblems  of  authority,  which  are  handed  found  and 
inspected  by  all  the  old  men  present.  The  messenger  remains 
with  this  tribe  until  the  time  arrives  to  start  for  the  appointed 
meeting  place.  All  the  men,  women  and  children  are  then 
mustered  up,  and  the  journey  commenced  towards  the  wandarral 
ground — dances  and  songs  being  indulged  in  at  the  various, 
camping  places  along  the  route. 

On  nearing  the  general  encampment,  which  is  usually  in  the 
afternoon,  a  halt  is  made  somewhere  near  water,  and  all  the 
people  ornament  their  bodies  with  stripes  and  daubs  of  coloured 
clays,  in  accordance  with  the  style  customary  in  their  tribe.  The 
messenger  then  goes  on  ahead  to  the  kangaragal^  where  he  finds 
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dome  of  the  old  men  belonging  to  the  local  mob,  who  are  always 
in  attendance  there.  On  the  arrival  of  the  messenger,  these  old 
men  give  a  shout,  on  hearing  which  the  men  at  the  main  camp 
know  that  a  new  mob  is  approaching.  When  the  messenger 
starts  on  to  the  kangaragal  all  the  strange  men  and  women  start 
direct  for  the  wandarral,  and  when  the  shouting  is  heard  at  the 
kangaragal^  the  new  contingent  make  their  appearance  in  si^t 
of  the  main  camp.  The  local  mob  now  accord  them  the 
customary  reception^  at  the  wandarral  ring,  after  which  the 
strangers  proceed  to  pitch  their  quarters  on  the  side  of  the 
general  camping  ground  nearest  their  own  country. 

Several  days,  and  in  some  cases  weeks,  may  intervene  between 
the  arrival  of  the  various  tribes  who  are  summoned  to  be  present, 
and  in  order  to  occupy  and  amuse  the  people  during  this  time, 
corroborees  are  held  every  fine  night  by  the  light  of  the  camp  fires, 
each  tribe  present  taking  their  turn  to  provide  the  evening's 
amusement.  Every  afternoon,  when  the  men  come  into  the  camp 
from  their  hunting  expeditions  and  have  a  rest,  they  go  away  to 
the  kangaragal^  where  they  dance  and  perform  feats  of  jugglery, 
and  sometimes  hold  important  discussions  respecting  matters  of 
tribal  concern.  When  these  meetings  are  over  they  return  to  the 
wandarral^  where  the  head  men  call  out  the  names  of  water- 
holes,  shady  trees,  and  other  remarkable  places  in  their  respective 
districts,  after  which  they  walk  away  to  their  own  camps. 

When  all  the  tribes  who  are  expected  to  attend  the  wandarral 
have  arrived  at  the  main  camp  the  head  men  assemble  at  the 
moody ang,  or  private  meeting  place,  and  after  a  consultation  among 
themselves  they  fix  the  day  on  which  the  novices  will  be  taken 
away  for  the  purpose  of  initiation.  When  the  appointed  time 
arrives,  the  boys  are  mustered  out  of  the  entire  camp  and  taken 
close  to  the  wandarral  ring  early  in  the  morning.  The  brother- 
in-law,  or  guardian,  of  each  novice  now  takes  charge  of  him,  and 
paints  him'^  with  stripes  of  pipe-clay  on  the  chest  and  arms,  and 
puts  feathers  in  his  hair,  after  which  he  invests  him  with  a  belt, 
four  tails  or  kilts,  a  head-band,  and  armlets.  The  boys  are  then 
placed    sitting    down   on  the    outside  of   the  ring,   on    the  side 


1  Journ.  Anthrop.  Inst.,  xxv.,  321-325. 

'2  Generally  the  mother  and  sisters  of  the  boy  paint  him,  and  the  brother-in-law  invests 
him  with  a  man's  dress. 
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nearest  the  camp,  their  guardians  remaining  beside  them.  The 
mothers  and  relatives  of  the  novices  are  also  present. 

After  these  preliminary  performances,  the  novices  are  taken 
away  from  their  mothers  in  the  following  manner : — The  men  and 
the  boys'  mothers  enter  the  ring  and  dance  round,  after  which 
they  come  out  and  go  to  where  the  boys  are  sitting.  The 
latter  are  then  helped  to  their  feet  by  their  guardians,  and  are 
taken  into  the  ring  and  placed  standing  near  one  side  of  the 
embankment  bounding  it.  Some  old  men  now  dance  and  jump 
aljout  in  the  ring,  passing  from  one  side  to  the  other  for  some 
time,  making  guttral  noises,  or  singing,  as  they  do  so.  An  old 
man  then  advances  to  one  of  the  novices  and  places  a  spear  in 
each  of  his  hands.  These  spears  belong  to  the  boy's  guardians, 
or  to  some  of  his  friends,  and  when  the  boy  has  held  them  a 
short  time,  the  owner  steps  forward  and  takes  them  from  the 
boy  and  carries  them  out  of  the  ring,  where  he  lays  them  on  the 
ground,  or  leans  them  against  an  adjacent  tree.  Another  old 
man  goes  through  the  same  routine  with  another  novice,  and  so 
on  till  they  have  all  been  disposed  of  in  the  same  manner.  The 
same  old  men  then  approach  their  respective  novices,  one  after 
another  in  the  same  order  as  before,  and  insert  one  or  more 
boomerangs  in  the  belt  of  each  boy.  While  these  and  similar 
other  proceedings  are  going  on,  the  men  and.  women  around  the 
circle  are  singing  and  jumping  about,  going  through  various 
pieces  of  buffoonery. 

The  guardians  now  take  charge  of  the  novices,  bending  their 
heads  on  their  breasts,  and,  catching  them  by  the  arm,  lead  them 
away  along  the  track  to  the  kangaragal.  The  men  and  women 
who  are  standing  at  the  wandarral^  then  pick  up  sticks  from  the 
fires,  which  are  burning  close  by,  and  throw  them  into  the  centre 
of  the  ring,  and  then  follow  after  the  novices  and  their  guardians. 
The  mothers  and  other  female  relatives  go  only  about  fifty  yards 
after  the  men  and  then  turn  back  to  their  own  camp.  The 
novices  are  conducted  to  the  kangaragal  ring,  where  they  are 
placed  standing  near  the  opening  in  the  embankment,  their  heads 
being  still  bowed  upon  their  breasts.  An  old  head  man  is  sitting 
on  each  of  the  warrangooringa^  performing  magical  feats,  such  as 


1  Journ.  Anthrop.  Inst.,  xxv.,  824 
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bringing  up  through  his  mouth  quartz  crystals  (goorowee)  or 
pieces  of  string. 

The  guardians  now  catch  hold  of  the  boys'  heads  and  straighten 
them  up,  telling  them  at  the  same  time  to  raise  their  eyes  and 
take  particular  notice  of  the  old  men.  After  they  have  leaked 
at  these  performances  for  a  while  some  of  the  chief  men  who  are 
standing  close  by  catch  hold  of  the  stumps  {warrangooringa)  on 
which  the  old  men  are  sitting,  and  shake  them  slightly  from  side 
to  side.  While  these  performances  are  going  on  the  other  men 
dance  round  outside  the  ring,  and  in  a  short  time  the  old  men 
descend  from  the  stumps  and  dance  round  the  heaps  of  earth, 
Kallagallarranga^  before  described,  followed  by  a  number  of  the 
other  old  men  present. 

Then  one  of  the  guardians  leads  a  novice  into  the  kangaragal^ 
and  jumps  about  with  him  amongst  the  old  men,  after  which  he 
takes  the  boy  to  the  other  side  of  the  ring,  where  he  remains 
standing  with  him.  Then  another  guardian  takes  another 
novice  and  goes  through  the  same  performances  until  all  the 
boys  have  been  dealt  with,  after  which  the  guardians  and 
novices  go  out  of  the  ring  by  stepping  over  the  embankment 
on  the  side  opposite  to  that  which  they  entered,  where  they 
remain  standing  as  spectators.  The  old  men  then  pull  one 
of  the  warrangooringa  out  of  the  ground  and  hold  it  in  a 
horizontal  position,  and  dance  round  a  few  times  carrying  the 
stump  in  their  hands,  after  which  they  lay  it  down  in  the 
middle  of  the  ring.  The  other  stump  is  now  pulled  up  and  a 
similar  performance  gone  through,  after  which  it  is  placed  on 
the  ground  beside  the  first  one.  A  sufficient  quantity  of  wood, 
which  had  previously  been  collected  for  the  purpose,  is  then  laid 
down  upon  these  warrangooringa^  to  which  a  lire  is  applied,  and 
some  of  the  men  remain  in  the  vicinity  till  they  are  completely 
consumed. 

The  guardians,  with  their  novices  accompanied  by  the  rest  of 
the  men,  then  start  away  and  proceed  several  miles  into  the 
bush.  The  novices  have  to  walk  along  with  their  eyes  cast  down, 
and  are  not  allowed  to  look  at  anything  except  the  ground  just 
in  front  of  them,  their  guardians  being  beside  them.  At  some 
convenient  place  by  the  way  a  stoppage  is  made,  and  the  boys 
are  put  standing  in  a  row  with  their  heads  bowed  as  usual.     The 
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men  then  pass  along  in  front  of  them,  imitating  some  animal, 
such  as  pelicans,  kangaroos,  or  the  like,  and  the  novices  are 
permitted  to  raise  their  heads  and  look  at  them.  During  the 
remainder  of  the  day  the  men  engage  in  hunting,  for  the  purpose 
of  providing  food  for  themselves,  as  well  for  the  boys  and  their 
guardians.  On  arriving  at  the  camping  place  a  yard  is  made  for 
the  boys,  in  which  they  are  placed  lying  down  upon  leaves  which 
are  strewn  thickly  upon  the  ground  and  rugs  are  thrown  over 
them.  This  yard  is  semi-circular  in  shape,  and  is  built  of  forks 
and  saplings  with  bushes  laid  up  against  them,  the  convex  end 
of  the  partial  enclosure  being  towards  the  men's  camp,  which  is 
perhaps  fifty  yards  distant.  Across  the  open  end  of  the  yard  a 
few  fires  are  lit  to  aflford  warmth  to  the  novices  and  their 
guardians  when  they  are  occupying  it.^ 

When  the  game  which  has  been  caught  during  the  day  is 
<;ooked  by  the  men  at  their  own  quarters,  a  fair  share  is  taken 
by  the  guardians  and  given  to  the  novices,  who  are  then  per- 
mitted to  sit  up,  with  their  backs  towards  the  men's  camp,  and 
must  eat  their  food  with  the  blankets  or  rugs  over  their  heads,  so 
that  they  cannot  see  anything  around  them.  None  of  the  men 
eat  any  of  the  game  at  their  own  camp  until  the  novices  have 
been  supplied  with  their  allowance. 

Close  to  the  men's  camp,  between  it  and  .the  yard  in  which 
the  boys  are  kept,  a  space  is  cleared  of  all  grass  and  loose  rubbish, 
with  a  fire  lit  on  one  side  of  it.  About  dusk  the  novices  are 
brought  out  and  placed  sitting  in  a  row  on  the  ground  near  this 
cleared  patch,  facing  the  fire  on  the  other  side  of  which  the  men 
are  to  perform.  Presently  the  men  dance  along  past  the  fire 
imitating  the  gait  and  actions  of  one  or  more  of  the  following 
animals  : — bandicoots,  grasshoppers,  wallabies,  turkeys,  iguanas, 
native-bears,  or  any  other  creature  which  may  have  been 
selected  as  the  subject  of  the  play  for  the  evening.  After  this 
the  men  sing  for  a  while  as  they  sit  around  the  camp  fire,  and 
then  all  hands  go  to  sleep  for  the  night. 

The  following  morning  the  men  start  out  in  search  of  game, 
esculent  roots,  and  native  bees'  nests.  The  guardians  remain  at 
the  camp  with  the  boys,  and  when  the  men  return  from  their 
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hunting  the  programme  of  the  eveniDg's  perfonnaaces  is 
arranged,  and  is  carried  out  by  the  mea  in  the  same  niannflr  as 
on  the  previous  night.  DiSerent  animals  are  represented  each 
evening,  and  the  singing  is  varied  as  much  as  their  scanty 
repertoire  of  songs  will  admit  of,  the  members  of  each  tribe  con- 
tributing a  fair  share.  It  often  happens  that  a  fresh  camping 
place  is  reached  each  night,  and  in  that  case  it  would  be  neces- 
sary for  the  novices  and  guardians  to  accompany  the  rest  of  the 
men  when  they  start  out  in  the  morning.  The  novices  march 
along  with  their  heads  bowed  as  usual,  and  when  stoppiges  are 
made  in  the  bush,  they  are  put  sitting  on  the  ground,  and  are 
told  not  to  gaze  around  them.  On  arriving  at  the  place  which 
has  been  selected  as  the  camping  ground  for  the  night,  a  bough 
yard  is  made  for  the  boys  as  before  ;  or  if  the  weather  is  warm, 
the  yard  may  be  dispensed  with.  During  the  evenings  at  these 
camping  places  in  the  bush  human  excrement  is  occasionally 
given  in  sxaaM  quantities  to  the  novices,  and  they  are  also  com- 
pelled to  drink  some  of  the  urine  of  the  men,  collected  in  a  bark 
vessel  for  this  purpose,' 

I  must  now  take  the  reader  back  to  the  morning  on  which 
the  boys  were  taken  away  from  their  mothers  at  the  wandarral 
ring  in  the  manner  already  described.  Shortly  after  the  novices 
and  their  guardians  have  gone  out  of  sight  the  women  pack  up  all 
their  baggage  and  start  away  to  another  site,  which  has  been 
fixed  upon  by  the  old  men,  where  they  erect  a  new  camp,  the 
members  of  each  tribe  keeping  by  themselves  on  the  side  facing 
the  district  from  which  they  have  come — the  camp  of  the  local 
mob  forming  the  initial  point.  Several  old  men  remain  with  the 
women  to  assist  them  in  removing  the  camp,  and  also  to  watch 
that  everything  is  conducted  in  conformity  with  tribal  custom. 
At  this  camp  the  mothers  of  the  novices  sing  every  morning  and 
evening  during  the  time  their  sons  are  away  in  the  bush  with 
the  head  men.  When  they  have  been  here  about  a  week,  another 
tribe  of  men  and  women  arrive,  and  after  the  usual  fonualitieB 
of  reception  have  been  gone  through  they  proceed  to  erect  their 
quarters  on  the  side  of  the  new  caiup  which  is  in  thtpjl 
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of  their  own  country.  This  is  the  first  appearance  of  this  tribe 
at  the  ceremonial  gathering,  and  the  purpose  of  their  visit  is  to 
engage  in  a  sham  fight  with  the  other  tribes  who  are  initiating 
the  boys,  particulars  of  which  will  be  given  presently.  They 
have  come  from  a  distant  part  of  the  community's  territory  so 
that  the  boys  will  not  know  them,  and  therefore  make  the 
encounter  appear  all  the  more  real. 

The  description  of  the  ceremonies  in  the  bush  will  now  be 
resumed  from  the  point  where  the  above  digression  was  made. 
When  the  several  pantomimic  representations  and  songs  referred 
to  in  the  preceding  pages  have  been  continued  for  about  ten 
days,  one  of  the  men  goes  from  the  bush  mob  to  the  new  camp 
erected  by  the  women  and  informs  the  men  there  that  the  course 
of  performances  in  the  bush  has  been  duly  carried  out.  This 
man  does  not  go  openly  into  the  camp  but  approaches  it  about 
dusk,  and  when  he  gets  within  a  short  distance  of  the  men's 
quarters,  but  sufficiently  far  to  be  out  of  sight,  he  sounds  a  small 
bullroarer,  called  dhalgungun^  which  he  carries  for  the  purpose.^ 
When  the  head  meil  hear  this  noise  they  know  that  some  one 
from  the  bush  camp  wishes  to  communicate  with  them,  and  one 
or  more  of  them  go  in  the  direction  from  which  the  sound  has 
been  heard,  and  on  finding  the  messenger  they  enter  into  conver- 
sation with  him.  He  tells  them  everything  which  has  been 
done  in  the  bush,  and  if  they  are  satisfied  that  the  curriculum 
has  been  complied  with  and  the  novices  kept  away  long  enough, 
they  arrange  for  a  meeting  place  in  some  well  known  locality, 
perhaps  a  couple  of  miles  from  the  women's  camp,  w^iere  the  mob 
who  have  charge  of  the  boys  can  be  found  the  next  day  or  the 
day  following.  The  messenger  then  goes  away  back  to  his  own 
mob  in  the  bush  and  tells  them  the  meeting  place  which  has  been 
decided  upon. 

On  the  day  which  has  been  thus  appointed  several  old  men  start 
away  from  the  women's  camp  towards  the  place  where  they  expect 
to  meet  the  bush  mob.     On  getting  about  half-way  there  they  form 


itfflht  <H^aiyril%i'^  te  ft  small  bullroarer  used  by  the  Clarence  and  Richmond  River 

■tl  tipimilntl  on  a  ehort  strintr,  which  is  attached  to  a  pliable  rod  which  8er\-es 

-— — ■  %  tiM  flame  way  as  the  moonihear  amongst  the  Wiradthuri  tribes. 
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a  temporary  camping  place,  where  they  stop  for  the  present,  with 
the  exception  of  two  wlio  go  on.  When  these  two  men  get 
within  hearing  distance,  they  tap  two  nulla  nullas,  or  other 
weapons  together,  and  crouch  down  in  the  long  grass,  or  among 
bushes,  so  as  to  be  out  of  sight.  The  bush  mob  hear  the  tapping, 
but  pretend  they  don't  know  what  it  is,  and  say  to  each  other  in 
the  presence  of  the  boys,  "  What  noise  is  that  ?"  The  beating  of 
the  nulla  nullas  is  again  heard,  and  after  this  has  been  repeated 
several  times,  the  two  old  men  stand  up  in  a  place  where  they 
are  within  view  of  the  bush  mob  and  walk  towards  them.  The 
men  and  novices  now  advance  towards  the  two  old  men,  and  on 
getting  close  to  them  they  leave  the  boys  standing  with  their 
guardians,  and  all  the  rest  of  the  men  run  on  round  the  two  old 
fellows,  singing  and  clapping  their  hands  as  they  jump  about. 
The  novices  are  allowed  to  see  this  performance,  and  at  its 
conclusion  the  men  return  to  them,  and  the  whole  of  them 
go  back  to  where  they  had  just  previously  come  from.  The  two 
old  men  then  start  away  to  the  place  where  they  left  their 
comrades.  The  bush  mob,  including  the  novices,  then  paint 
themselves  with  coloured  clays,  and  dress  in  their  full  regalia. 
Two  more  of  the  old  men,  before  referred  to,  who  are  also  painted 
and  wearing  their  toga,  are  then  heard  approaching,  giving  a 
long-drawn  whistle  at  intervals.  When  the  bush  mob  hear  the 
whistle,  they  all  lie  down  in  a  scrubby  place,  or  in  the  long  grass, 
to  make  the  novices  believe  they  are  hiding.  The  two  old  men 
walk  round  them  a  short  distance  off,  but  pretend  they  cannot 
find  them,  after  which  they  retire.  In  a  little  while  two  other 
old  men  are  heard  whistling,  and  the  bush  mob  answer  them. 
Presently  they  appear  in  sight,  each  man  carrying  in  his  right 
hand  a  boomerang,  which  he  sways  from  side  to  side  and  utters 
guttural  noises.  This  time  they  find  the  men  and  boys,  who  are 
apparently  hidden,  who  get  up  and  jump  and^  swing  their  arms 
about.  The  two  old  men  then  turn  and  run  away,  and  the  bush 
mob  follow  them,  shouting  and  hitting  their  weapons  together.^ 
The  two  old  men  keep  retreating  till  they  get  close  to  the  main 
camp,   when    they  turn  round    and  face    their   pursuers.       The 


1  Compare  this  with  my  account  of  the  impressive  performance  of  the  heetjay  in  "The 
Bora  of  the  Kamilaroi  Tribes."    Proc.  Roy.  Soc.  Victoria,  ix.  (N.S.),  1C7-171. 
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strange  mob  of  men  who  arrived  at  the  main  camp  a  few  days 
before,  as  stated  in  a  previous  page,  now  come  to  the  assistance 
of  the  two  men,  and  boomerangs  and  spears  are  thrown  on  both 
sides,  the  novices  also  joining  in  what  is  apparently  a  real  fight. 
When  the  aflfray  is  over  the  novices  are  taken  away  to  a  camp 
a  short  distance  beyond  the  men's  quarters,  and  that  night  they 
are  shown  a  number  of  the  sacred  quartz  crystals  belonging  to 
the  old  head  men  of  the  tribes  present. 

The  next  morning  the  novices  are  taken  some  distance  into  the 
bush  to  a  place  where  a  circle  about  fifty  feet  in  diameter  has 
been  formed  on  the  ground,  similar  to  the  wandarral,  but  of 
smaller  dimensions.  This  ring  is  called  Mahghifi^  and  the  trees 
growing  around  it  are  marked  with  tomahawks  in  different 
patterns.  The  turf  is  also  marked  with  various  wavy  and  zigzag 
lines  cut  into  the  surface  of  the  ground  with  sharp  pieces  of 
wood  used  as  spades.  These  grooves  in  the  soil  have  narrow 
pieces  of  bark  layed  in  them  to  make  them  all  the  more  con- 
spicuous and  ornamental.  All  the  drawings  on  the  trees,  and 
on  the  surface  of  the  soil  are  called  moombeery.  The  novices  are 
first  shown  the  carvings  on  the  ground,  being  led  by  their 
guardians  to  each  figure  with  their  heads  bowed,  and  are  then 
told  to  take  particular  notice  of  the  drawing  before  them. 
When  they  have  seen  all  these,  they  are  next  shown  all  the 
marked  trees,  one  after  another,  in  the  same  way.  The  boys  are 
next  placed  standing  in  a  row,  with  their  eyes  cast  upon  the 
ground,  near  the  mahghiii^  and  the  men  form  into  a  semicircle  in 
front  of  them.  Two  men  then  step  into  the  open  space  between 
the  line  of  men  and  the  novices,  and  commence  swinging  bull- 
roarers  (dhooatibooka)  and  the  boys  are  directed  to  look  at  them. 
The  head  men  then  step  up  quite  close  to  the  novices,  with 
uplifted  spears  in  their  hands,  in  a  menacing  attitude,  and 
caution  them  against  revealing  anything  they  have  seen  in  the 
bush  to  women  or  the  uninitiated  on  pain  of  death. 

The  men  and  neophytes  are  now  painted  and  dressed  in  their 
full  regalia,  and  then  all  hands  start  for  the  camp  where  the 
mothers  of  the  novices,  and  the  other  women  and  children  are 
located,  a  messenger  having  been  sent  some  time  before  to  let 
them  know  the  boys  are  returning.^      The  mothers  of  the  latter, 


1  "The  Bunan  Ceremony  of  New  South  Wales."    American  Anthropologist,  ix.,  340. 
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and  the  elder  women  of  the  tribe,  accompanied  by  some  old  men 
then  proceed  a  few  chains  from  the  camp,  where  they  clear  a 
space  of  all  sticks  and  rubbish  which  may  be  lying  upon  it. 
Here  they  light  two  fires  several  yards  apart,  and  cut  a  lot  of 
green  bushes  which  they  stack  in  heaps  close  by.  The  women 
are  painted  and  attired  in  their  tribal  dress,  standing  near  the 
fires,  on  the  side  opposite  to  that  from  which  the  contingent  is 
expected  to  approach.  When  all  is  ready,  the  bush  mob  appear 
in  sight,  marching  in  single  file,  a  head  man  walking  at  each  side 
— one  near  the  front  and  another  near  the  rear.  When  they 
arrive  close  to  the  tires,  the  women  throw  pieces  of  bark  over  the 
heads  of  the  boys  as  they  approach.  Each  mother  then  catches 
hold  of  her  son,  and  conducts  him  to  one  of  the  fires,  on  which 
some  green  bushes  are  now  thrown.  The  mothers,  assisted  by 
the  guardians,  place  the  novices  standing  on  the  boughs,  from 
which  a  dense  column  of  smoke  ascends  around  them.  The  men 
sing,  and  the  old  women  present  wave  their  arms  about  while 
the  boys  are  being  smoked.  When  the  two  old  men  who  came 
marching  in  with  the  bush  contingent  consider  that  the  boys 
have  been  sufficiently  fumigated,  they  clap  their  hands  together, 
and  the  boys  then  run  away  with  their  guardians  to  a  camp, 
which  has  been  provided  for  them  a  short  distance  off.  All  the 
other  men  are  then  smoked  in  a  similar  way,  fresh  boughs  being 
laid  upon  the  fires  when  more  smoke  is  required,  and,  at  the 
conclusion  of  the  ceremony,  the  men  and  women  go  into  the 
main  camp. 

In  a  few  days  after  the  smoke  ordeal  just  described,  the  strange 
tribes  who  have  attended  the  ceremonies  make  preparations  for 
their  departure.  Before  the  assemblage  breaks  up  the  head  men 
of  each  tribe  consult  together  and  select  the  tribe  which  will  have 
to  prepare  the  next  wandarral  ground  and  entertain  the  people 
who  will  assemble  there.  Each  tribe  now  take  charge  of  their 
own  neophytes,  and  take  them  away  with  them.  On  their  arrival 
in  their  own  country  the  boys  are  still  kept  under  restraint,  and 
are  not  permitted  to  mix  with  the  women  or  children.  They 
must  also  abstain  from  eating  certain  kinds  of  food,  enumerated 
by  the  head  men,  until  they  are  released  from  these  restrictions. 
When  they  have  completed  their  term  of  probation,  they  are 
again  mustered  at  a  place  near  the  women's  camp,  and  are  smoked 
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in  the  same  manner  as  before.  Near  this  place  a  net  is  spread 
upon  the  ground  and  food  provided  by  the  mothers  is  spread  upon 
it.^  The  neophytes  are  brought  up  and  partake  of  the  food,  after 
which  they  are  taken  into  a  camp  near  that  of  the  single  men. 
After  a  time,  which  may  be  of  some  months'  duration,  the  boys 
are  brought  nearer  and  nearer  the  men's  quarters  until  they  are 
eventually  allowed  to  camp  amongst  the  other  young  men  of  the 
tribe. 

It  is  necessary  that  each  neophyte  must  participate  in  one  or 
more  subsequent  wandarral  gatherings  before  he  is  fully  qualified 
to  take  his  place  as  a  man  of  the  tribe.^  The  reason  of  this  is 
evident  when  it  is  remembered  that,  at  the  first  wandarral  which 

■ 

a  novice  attends,  he  is  prevented  from  seeing  the  whole  of  the 
ceremonial,  in  consequence  of  having  to  keep  his  eyes  cast  down 
during  some  of  the  most  important  parts  of  it.  In  many  cases  a 
boy  is  not  more  than  twelve  or  .fourteen  years  of  age  when  he  is 
first  initiated,  which  is  an  additional  ground  for  delay  in  admitting 
him  to  the  full  status  of  manhood. 

The  native  tribes  scattered  over  the  Clarence  and  Richmond 
Rivers  do  not  at  the  present  time  extract  a  front  incisor  tooth 
of  the  novice  at  their  initiation  ceremonies,  and  very  old  black- 
fellows  have  told  me  in  answer  to  my  special  enquiries  on  this 
point  that  this  custom  was  never  practised  amongst  them. 

In  this  article  I  have  dealt  only  with  the  most  important 
portions  of  the  wandarral,  and  my  descriptions  of  even  those  are 
much  abridged,  in  order  to  keep  the  paper  within  reasonable 
limits.  As  this  is  the  first  account  of  the  wandarral  which  has 
ever  been  published,  it  is  not  improbable,  in  consequence  of  the 
numerous  particular^  to  be  taken  down  at  each  stage  of  the 
ceremonies,  that  some  omissions  have  been  made,  but  it  is  hoped 
they  will  be  found  unimportant.  From  a  mass  of  detail  now  in 
my  note  books,  the  result  of  many  years'  acquaintance  with  these 
blacks,  I  am  preparing  a  comprehensive  supplementary  article  on 
this  subject,  which  will  be  communicated  on  a  future  occasion. 

The  present  paper  completes  a  series  of  articles  communicated 
by  me  to  different  learned  societies  in   Australia,  Europe  and 


1  Proc.  Roy.  Soc.  Victoria,  ix.  (N.S.),  134. 
'^  Journ.  Anthrop.  Inst.,  xxvi.,  284,  note  1. 
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America,  in  which  I  have  described  the  initiation  ceremonies  of 
various  tribes  covering  about  three-quarters  of  the  total  area  of 
the  colony  of  New  South  Wales.  This  immense  tract  of  country 
is  comprised  approximately  within  the  following  geographical 
limits.  Commencing  at  Point  Danger  it  follows  along  the 
boundary  between  New  South  Wales  and  Queensland  as  far  as 
Warrego  River,  thence  it  is  bounded  by  an  indirect  line  to  the 
junction  of  the  Murrumbidgee  and  Murray  Rivers,  thence  up  the 
last-named  river  and  onwards  along  the  Victorian  boundary  to 
Cape  Howe,  and  thence  by  the  Pacific  Ocean  to  Point  Danger. 
My  researches  have  also  been  carried  a  considerable  distance  into 
Queensland,  as  well  as  into  the  Victorian  frontier ;  particulars  of 
the  areas  within  which  I  have  worked  will  be  stated  at  another 
time. 
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The  valley  of  the  Moorabool  River  from  its  confluence  with 
the  Barwon,  at  Fyansford,  to  a  short  distance  above  Maude, 
displays  a  series  of  sections  extending  over  some  twenty  miles  in 
length  which  clearly  illustrate  the  diversified  character  and  the 
relations  of  our  marine  tertiary  beds  and  the  deposits  associated 
with  them.  We  have  previously  described  the  series  as  shown  at 
the  southern  end  of  the  valley,  and  pointed  out  that  the  Miocene 
beds  of  the  old  survey  really  underlay  their  Oligocene  (1).  At 
a  subsequent  date  we  dealt  with  the  tertiaries  in  the  neighbour- 
hood of  Maude  (2),  and  showed  that  the  same  sequence  held, 
while  the  close  relationship  between  the  marine  beds  underlying 
the  Older  Volcanic  rock  and  those  of  Spring  Creek  enabled  us 
to  indicate  the  sequence  of  the  tertiaries  generally.  Since  the 
publication  of  these  papers  we  have  examined  the  valley  for  some 
miles  to  the  north  of  Maude,  and  also  the  undescribed  and  only 
partly  mapped  portion  between  Russell's  Bridge  (The  Clyde)  and 
the  railway  viaduct  near  the  Moorabool  Station.  Our  inspection 
of  the  beds  shows  that  the  general  south-westerly  dip,  which 
we  previously  indicated  as  existing  in  the  southern  part  of  the 
valley,  holds  as  far  to  the  northward  as  Maude,  near  to  which 
place  the  marine  conditions  give  place  to  freshwater  ones. 

Beginning  at  the  northern  end  of  the  area  under  consideration, 
we  find  that  about  half  a  mile  above  the  confluence  of  Woolshed 
Gully,    or   about   a    mile    and   a   half    below    the    junction    of 
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Coole  Barghurk  Creek,  there  is  a  thick  mass  of  volcanic  rock 
overlying  the  Ordovician.  Its  thickness  we  estimated  at  about 
150  feet.  The  lower  part  of  the  igneous  rock,  as  seen  in  several 
sections,  is  very  much  decomposed,  while  that  near  the  surface  is 
columnar  and  sound.  It  would  appear  from  this  that  there  is 
some  difference  in  the  age  of  the  upper  and  lower  parts. 

On  consideration  we  are  inclined  to  think  that  the  Newer 
Volcanic  rock  here  rests  on  the  Older  Volcanic  without  the 
presence  of  any  intervening  beds,  and  it  is  not  till  we  have  gone 
some  three  miles  to  the  southward,  in  the  neighbourhood  of  the 
Maude  Bridge,  that  we  are  able,  owing  to  the  occurrence  of  an 
intercalated  marine  limestone,  to  separate  the  two  with  certainty. 

Under  the  volcanic  rock  occurs  a  deposit  of  sand  and  gravel, 
which  can  be  traced  down  stream  till  it  is  clearly  seen  to  pass 
in  its  upper  part  into  the  Lower  Maude  marine  beds,  the 
representatives,  as  we  have  previously  stated,  of  the  Lower  Spring 
Creek  series.  To  the  northward  these  gravels,  which  are  in 
places  represented  by  quartzites,  have  been  shown  by  Selwyn  and 
the  officers  of  his  staff  to  underlie  auriferous  gravels,  and  where 
examined  by  them,  to  be  not  gold-bearing  (5).  From  the  data 
thus  obtained,  as  well  as  from  observations  on  some  of  the  older 
gravels  elsewhere,  which  were  also  non-auriferous,  Selywn  arrived 
at  the  conclusion  that  gold  was  not  to  be  found  in  Miocene 
gravels.  In  the  same  report  (5,  p.  24)  he  says,  "  No  beds  what- 
ever containing  marine  fauna  are  known  in  Victoria  overlying 
alluvial  or  drift  gold  deposits."  Since  then,  however,  such  beds 
have  been  found  near  Stawell  under  marine  deposits  of  apparently 
Eocene  age.  Selywn's  explanation  of  what  he  held  to  be  the 
non-auriferous  character  of  the  Miocene  gravels  is  that  the  age  of 
the  auriferous  quartz  reefs  was  Post-Miocene,  the  non-auriferous 
ones  being  of  greater  age.  Now  that  we  know  of  the  existence 
of  detrital  auriferous  deposits  of  greater  age,  another  explanation 
of  the  absence  of  gold  from  the  gravels  north  of  Maude  must 
be  sought,  and  the  true  one  appears  obvious.  The  gold  in  our 
Ordovician  is  practically  confined  to  beds  of  certain  ages,  and 
we  thus  find  the  north  and  south  lines  of  auriferous  country 
separated  by  barren  belts.  One  of  us  has  shown  that  such  a 
barren  belt  is  indicated  at  Castlemaine  by  the  presence  of 
graptolites  belonging  to  what  he  has  called  the  Loganograptus 
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zone  (6,  p.  76).  Graptolites  of  a  slightly  higher  horizon  occur 
in  Sutherland's  Creek,  and  a  few  that  may  be  of  the  same 
age  at  the  localities  shown  on  Quarter-sheet  19,  S.W.,  in  the 
Moorabool  Valley.  The  reason,  then,  for  the  absence  of  gold  in 
the  gravels  appears  to  be  that  they  have  been  derived  from  a 
barren  belt  of  Ordovician,  and  not  that  the  character  of  the 
quartz  veins  depends  on  the  age  of  their  formation. 

At  the  locality  marked  W.T.M.8.  on  the  Quarter-sheet  the 
summit  of  the  Ordovician  is  about  eighty  feet  above  the  level 
of  the  river,  which  flows  through  a  rugged  gorge.  Half  a  mile 
below  this  the  gravels  pass  up  into  marine  beds. 

These  consist  in  the  main  of  polyzoal  limestones,  and  are 
strongly  current  bedded,  containing  quartz  grains  the  size  of  a 
pea,  as  well  as  numerous  flakes  of  slate.  In  places  the  limestone 
is  crowded  with  vast  quantities  of  the  peculiar  little  echinoderm, 
Fibularia.  These  beds,  which  are  a  part  of  the  "  Lower  Maude 
Series,"  are  probably  about  the  level  of  Lethbridge  Station, 
which  is  547  feet  above  sea  level,  and  are  the  most  northerly 
exposure  of  the  marine  beds.  From  here  the  surface  of  the 
Ordovician  drops  rapidly  as  we  go  south,  and  in  about  two  miles 
it  has  disappeared  beneath  the  level  of  the  bottom  of  the  valley. 
The  Lower  Maude  series  of  marine  beds,  which  have  now  almost 
entirely  displaced  the  gravels,  disappear  in  the  same  way  a  little 
further  down  stream,  as  shown  on  the  Quarter-sheet.  The  section 
just  above  this  is  described  in  a  previous  paper  (2) ;  but  it  may 
be  recalled  to  mind  that  the  surface  of  the  Older  Volcanic  rock  is 
about  190  feet  above  the  level  of  the  stream,  which  has  a  fairly 
rapid  fall.  The  limestone  and  sands  overlying  the  Older  Volcanic 
rock  may  be  traced  continuously  for  four  miles  to  the  southward, 
when  we  reach  the  quarry  opposite  the  Clyde  School  (2,  p.  183). 
Here  the  surface  of  the  volcanic  rock  has  dropped  to  about  40 
feet  above  the  level  of  the  stream,  in  spite  of  the  rapid  fall  of 
the  latter.  The  Upper  Maude  limestone  is  now  overlain  by 
fossiliferous  clays,  into  which  it  passes  upwards,  the  fossils  from 
the  clays  showing,  as  we  have  previously  pointed  out,  the  closest 
agreement  with  those  of  the  clays  associated  with  the  Batesford 
limestone.  About  a  mile  and  a  half  further  down  the  stream  we 
recently  noted  the  most  southerly  outcrop  of  the  Eocene  basalt, 
namely  in  Section  IV.,  Allotment  B,  Parish   of  Darriwill.     The 
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following  section  is  displayed  on  the  left  bank.  From  the  water's 
edge  up  to  40  feet  is  a  very  vesicular  and  rubbly  decomposed 
basalt.  On  this  rests  the  Eocene  rock.  Fragments  of  polyzoal 
rock  were  found,  as  well  as  brown  sandy  limestone.  Then  occurs 
a  stretch  of  level  ground  which  runs  back  from  the  river  to  an 
escarpment  of  Newer  Volcanic  rock,  which  flanks  the  Maude  table- 
land. There  is  no  clear  exposure  of  the  Eocene  rock  in  the 
section,  but  it  is  visible  a  quarter  of  a  mile  below  under  the 
Newer  Volcanic  rock,  dropping  rapidly  to  the  southwards,  as  seen 
jn  the  long  cliiff  section.  There  is,  as  mentioned,  no  actual 
exposure  of  the  Older  Volcanic  rock  south  of  this,  and  judging  by 
the  soil  and  surface  contour  we  think  it  comes  to  the  river  level 
near  the  house  in  Section  IV.,  Allotment  E  (Oalleray's).  The 
slopes  about  here  are  composed  of  the  marine  series  with  the 
usual  capping  of  Newer  Volcanic  rock.  About  half  a  mile  south 
of  Calleray's  there  is  an  exposure  of  Eocene  in  the  river  bed  at 
the  foot  of  a  steep  cliffl  On  the  opposite  (right)  bank  of  the 
stream  a  long  escarpment  runs  east  and  west,  and  the  almost 
horizontal  lines  of  stratification,  as  shown  by  the  earthy  lime- 
stone bands,  are  a  marked  feature  in  the  landscape.  From 
a  road-cutting  along  the  foot  of  this  hill,  about  a  couple 
of  hundred  yards  above  Hoodie's  homestead,  we  gathered  a 
few  fossils. 

Brachiopoda, 

Terebratula  vitreoides,  T.  Woods. 
Z.ameUibranchiata. 

Ostrea  sp. 

Pec  ten  murrayanus,  Tate. 

Lima  linguliformis,  Tate. 

Leda  vagans,  Tate. 

Nucula  tenisoni,  Pritchard. 

Limopsis  belcheri,  Adams  and  Reeve. 

Pectunculus  laticostatus,  Quoy  and  Gaimard. 

Plagiarca  cainozoica,  Tate. 

Corbula  pyxidata,  Tate. 
4Jastropoda. 

Tenagodes  occlusus,  T.  Woods. 

Emarginula  sp. 
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Scaphopoda. 

Dentalium  aratum,  Tate. 
Entails  mantelli,  Zittel. 
„      subfissura,  Tate. 

llalf  a  mile  below,  a  similar  road-cutting  near  Baker's  gave  us 
another  opportunity  of  seeing  the  nature  of  the  beds  clearly. 
The  valley  hereabouts  is  of  less  depth  than  almost  anywhere  else, 
being  only  about  eighty  feet  deep.  The  marine  beds  are  about 
sixty  feet  thick,  and  pass  up  from  grey  sandy  marls  into  more 
sandy  beds  with  bands  of  hard,  ringing,  concretionary  limestone, 
and  towards  the  top  become  more  ferruginous.  The  face  of  the 
section  is  sparsely  strewn  with  small  quartz  pebbles,  but  we 
could  not  find  any  bed  from  which  they  might  be  derived.  The 
remaining  twenty  feet  of  the  hill  consists  of  the  usual  volcanic 
capping,  the  rock  being  a  rather  coarse  dolerite,  judging  by  hand 
specimens.  Fossils  were  only  obtained  from  the  lower  part  of 
the  section,  are  not  very  common,  and  are  of  Eocene  age. 

Baker's  Road-cutting. 
Foraininifera. 

Zoantharia. 

Flabellum  victorise,  Duncan. 

Conosmilia  anomala  ?,  Duncan. 
JSchinodermata  (Cidaroid  spines). 
Folyzoa, 
Lamellibranchiata, 

Dimya  dissimilis,  Tate. 

Pecten  zitteli,  Hutton. 

Meleagrina  crassicardia  ?,  Tate. 

Barbatia  celleporacea,  Tate. 

Leda  vagans,  Tate. 

Trigonia  tubulifera,  Tate. 

Crassatella  communis,  Tate. 

Cardita  polynema,  Tate. 

Cytherea  eburnea,  Tate. 

Myochama  trapezia,  Pritchard. 
Gastropoda, 

Ranella  prattii,  T.  Woods. 

Genotia  angustif rons,  Tate. 
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Pleurotoma  sp. 

Thylacodes  conohelix,  T.  Woods. 
Scaphopoda, 

Dentalium  aratum,  Tate. 

Entails  subfissura,  Tate. 
„      maatelli,  Zittel. 
Pisces  (otoliths). 

About  a  mile  to  the  south  of  this,  on  the  road  which  runs 
south  from  Baker's  Bridge,  is  a  small  cutting  in  yellow  calcareous 
sandstone,  with  very  hard  bands  of  limestone.  This  proved  a 
difficult  bed  to  work  for  fossils,  as  they  were  very  scarce,  and 
when  found  consisted  only  of  hollow  casts.  The  nature  of  the 
rock,  however,  was  such  that  the  imprint  of  the  ornament  was 
beautifully  sharp,  and  there  was  very  little  difficulty  in  recog- 
nising the  greater  number  of  the  specimens  as  soon  as  they  were 
exposed  by  the  hammer. 

Gheringhap. 

Fora7n  inifera . 
Crustacea  (crab  chela). 
Polyzoa. 
Brachiopoda. 

Terebratulina  scoulari  ?,  Tate. 
La  7nellibra  nchiata. 

Lima  bassii,  T.  Woods. 

Chione  cainozoica,  T.  Woods. 

Cardita  delicatula,  Tate. 

Chama  lamellifera,  T.  Woods. 
Gastropoda, 

Mitra  ligata  ?,  Tate. 

Scalaria  sp. 

Turritella  tristira,  Tate. 

acricula,  var.,  Tate, 
platyspira,  T.  Woods. 

Rissoa  sp. 
Scaphopoda. 

Dentalium  aratum,  Tate. 

Entalis  mantelli,  Zittel. 


J 
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As  a  few  hundred  yards  below  this  cutting  there  is  a  long 
outcrop  of  limestone  marked  on  the  Quarter-sheet,  24  N.E.,  the 
boundary  of  which  we  were  now  approaching,  it  was  very 
necessary  that  clear  evidence  as  to  its  age  should  be  obtained. 
This  strip  of  limestone  is  shown  on  the  map  as  immediately 
underlying  the  Pliocene  beds,  which  are  mapped  as  very 
thick  from  here  to  the  viaduct,  and  though  the  outcrop  is  clearly 
enough  shown  on  the  map,  yet  there  was  but  one  small  exposure 
in  an  old  disused  quarry,  the  extent  of  the  bed  being  indicated 
by  the  numerous  scattered  fragments  of  limestone  at  the  foot  of 
the  escarpment.  Owing  to  the  unfortunate  system  of  repre- 
senting all  limestones  by  a  blue  colour  on  the  quarter-sheets,  no 
hint  of  the  age  of  the  bed  is  given,  and  it  is  merely  shown  to 
underlie  the  Pliocene  deposit.  In  the  outcrop  at  the  quarry 
we  could  find  no  identifiable  fossils,  a  few  fiagmentary  polyzoa 
and  foraminifera  being  all  that  we  saw.  There  can,  however,  be 
no  doubt  whatever  that  the  outcrop  is  part  of  the  same  bed  as  is 
exposed  in  the  road-cutting  just  mentioned,  and  it  must  conse- 
quently be  referred  to  Eocene  age. 

To  the  north  of  this  the  river  skirts  the  southern  boundary  of 
i  small  area  of  granite,  as  shown  on  the  Quarter-sheet.  South  of 
the  confluence  of  Sutherland's  Creek,  which  skirts  the  granite 
area  on  its  eastern  border,  a  small  exposure  of  limestone  is 
mapped,  and  is  represented  as  intercalated  in  Pliocene  beds. 
At  the  locality  indicated  we  found  numerous  boulders  of  white, 
hard,  magnesian  limestone  strewn  about  near  the  foot  of  the 
slope,  but  it  appeared  not  to  be  fossiliferous,  and  its  original 
position  is  not  clear.  We  found  none  tn  situ,  and  it  may  be 
merely  a  decomposition  product  from  the  overlying  volcanic 
rock,  and  perhaps  owes  its  present  position  to  its  having  rolled 
down  the  face  of  the  escarpment.  To  the  south-west  of  this 
point,  owing  to  the  removal  of  the  volcanic  rock  by  denudation 
over  about  a  square  mile  of  country,  a  series  of  beds  are  brought 
to  view  which  are  mapped  as  "  Older  Pliocene."  In  their  upper 
part  they  pass  under  the  edges  of  the  basalt  plateau,  and  a 
couple  of  railway  cuttings  through  small  basaltic  outliers  show 
the  relationship  of  the  two  sets  of  beds  very  clearly.  The  basalt 
cap,  as  shown  in  the  cuttings,  is  very  thin,  nowhere  exceeding 
twenty  feet  in  thickness,  and  thins  out  to  nothing  at  the  two 
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ends  of  each  of  the  cuttings.  Under  tlie  basalt  comes  a  deposit 
of  ferruginous  sandstone  bands,  sands  and  gravels,  at  times 
passing  irregularly  into  white  sands,  with  here  and  there  a  few 
nodules  of  hard  quartzite  just  below  the  volcanic  rock.  The 
texture  varies  from  exceedingly  fine,  well-rounded  sands  to  light 
gravel,  and  a  prolonged  search  for  fossils  in  these  cuttings 
showed,  as  is  so  often  the  case  in  rocks  of  this  character,  that 
organic  remains  are  few  and  far  between ;  in  fact,  all  we  found 
was  the  imprint  of  a  single  leaf,  showing  probably  the  fresh- 
water nature  of  the  deposit.  On  the  northern  slopes  towards 
the  river,  and  at  a  lower  level  than  these  beds,  the  Quarter-sheet 
notes  "Ironstone  full  of  fossils."  These  fossiliferous  beds  are 
exposed  in  an  old  road-cutting  leading  down  to  the  river,  but 
fossils  are  more  plentiful  in  the  loose  blocks  which  thickly  strew 
the  slopes  below.  The  deposit  is  of  especial  interest,  as  the  beds 
prove  to  be  of  Miocene  age. 

MooRABOOL  Viaduct. 

Miocene  Fossils, 
Lamellibranchiata. 

Placunanomia  ione,  Gray. 

Modiola  sp. 

Leda  woodsi,  Tate. 

Leda  sp. 

Nucula  tenisoni,  Pritchard. 

Trigonia  acuticostata,  McCoy. 

Chione  subroborata,  Tate. 

Cytherea  submultistriata,  Tate. 

Mactra  hamiltonensis  ?,  Tate. 

Myadora  corrugata,  Tate. 
,,         brevis,  Sowerby. 

Corbula  ephamilla,  Tate. 

Barnea  tiara,  Tate. 
Gastropoda, 

Phos  tuberculatus,  Tate. 

Nassa  sublirella,  Tate. 
„      crassigranosa,  Tate. 

Cancellaria  wannonensis,  Tate. 
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Pelicaria  coronata,  Tate. 
Natica  varians,  Tate. 
Turritella  sp. 
Lampania  sp. 
Bankivia  sp. 

The  whole  of  the  above  twenty-two  species  are  obtained  in 
Miocene  deposits  elsewhere,  whereas  only  five  are  recorded  as 
ranging  into  the  Eocene. 

Of  the  above  twenty-two  species  seventeen  have  been 
specifically  named,  including  one  doubtful  identification ;  the 
remainder  are  as  yet  undescribed  species. 

The  seventeen  described  species  occur  elsewhere  as  follows  : — 

Muddy  Creek  Miocene        -         -     17  (1  doubtful). 
Jemmy's  Point  Miocene      -         -     17  „ 

Beaumaris  Miocene    -         -         -     13 

The  Quarter-sheet  bears  the  same  colour  from  the  top  of  the 
hill  down  to  the  river  flat,  the  whole  series  being  referred  to 
Older  Pliocene.  Towards  the  foot  of  the  hill,  however,  the 
<jharacter  of  the  beds  changes,  and,  though  we  found  no  fossils, 
it  is  probable  that  the  lower  part  of  the  beds  is  Eocene,  as 
fossiliferous  beds  of  this  age  occur  less  than  half  a  mile  lower 
down  the  stream  and  are  in  their  upper  part  of  similar  litho- 
logical  character. 

The  presence  of  marine  Miocene  beds  here,  where  they  are  so 
clearly  overlain  by  volcanic  rock,  is  of  importance  when  viewed 
in  connection  with  a  deposit  recently  described  by  Messrs.  J. 
Dennant  and  J .  F.  Mulder  at  Shelford,  about  eighteen  miles  to 
the  westward  of  the  present  locality  (3).  Finding  the  marine 
Miocene  beds  resting  on  basalt,  and  basalt  also  occurring  further 
from  the  river,  and  at  a  higher  level,  these  authors  have  assumed 
that  the  two  basaltic  outcrops  belong  to  the  same  period  and 
practically  to  the  same  flow.  Arguing  from  these  premises  they 
state  their  view  to  be  that  the  basalt  forming  this  portion  of  the 
Western  Plains  is  not  younger  than  Miocene,  and  they  ascribe 
the  presence  of  the  marine  Miocene  beds  in  that  locality  to  a 
submergence  after  the  gorge  had  been  partly  cut  out  by  the 
stream.  An  examination  of  the  section  which  they  give, 
however,  shows  that  a  different  interpretation  may  be  placed  on 

4a 
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their  observations,  namely,  that  there  are  really  two  basalts  of 
distinct  ages  present  and  separated  by  marine  beds.  The  fact 
that,  at  the  Moorabool  locality,  the  basalt  overlies  the  Miocene 
beds  is  certainly  strong  presumptive  evidence  that  the  relative 
position  to  which  Messrs.  Etheridge  and  Murray  referred  the 
newest  of  the  basalts  of  the  Shelford  district  is  the  correct  one, 
n^amely,  that  it  is  subsequent  to  the  beds  which  the  Survey  termed 
Older  Pliocene,  and  which  are  now  generally  called  Miocene. 
Messrs.  Dennant  and  Mulder  state  that,  in  the  section  in  which 
they  found  the  Miocene  deposit,  the  base  of  the  volcanic  rock  is 
hidden  by  the  recent  river  alluvium.  If  then,  as  appears 
probable,  there  be  two  basalts  at  Shelford,  the  age  of  the  lower 
one  is  still  undetermined.  It  must  be  pre-Miocene,  and  from  its 
close  proximity  to  the  Eocene  basalt  of  Maude,  it  will  quite 
possibly  be  found  to  be  a  part  of  the  same  flow. 

The  railway  cutting  on  the  left  bank  of  the  stream  shows, 
under  a  thin  basalt  capping,  beds  of  the  same  character  as  those 
described  above  on  the  right  bank,  and  yielded  no  fossils. 
Eastwards  from  the  Moorabool  Railway  Station  the  railway  runs 
in  the  valley  of  Cowie's  Creek,  and  several  cuttings  show  the 
beds  beneath  the  basalt  capping,  and  they  are  also  displayed  in 
natural  sections  in  the  valley.  Daintree  and  Wilkinson,  who 
mapped  the  Quarter-sheet,  24  N.E.,  indicate  two  sets  of  beds  as 
occurring,  namely,  "  Older  Pliocene "  and  "  Miocene,"  or,  as  we 
consider  them,  Miocene  and  Eocene.  Judged  by  the  light  of  the 
section  above  described  to  the  west  of  the  viaduct,  it  is  possible 
that  this  is  correct,  as  the  levels  are  about  the  same.  The  beds 
merely  differ  in  the  fact  that  these  to  the  eastward  are  not  highly 
ferruginous.  They  are  sandy,  sometimes  calcareous,  and  in  places 
in  immediate  contact  with  the  overlying  basalt  are  changed  to 
quartzites.  The  dip  is  slight  and  is  at  first  north-westerly, 
whereas  further  east,  where  the  age  is  shown  to  be  Eocene  by  the 
fossils,  the  dip  is  reversed,  being  to  the  south-east.  These  are 
only  apparent  dips,  as  shown  in  the  railway  cutting.  About  four 
miles  to  the  northward  a  small  patch  of  Miocene  (?  Eocene) 
is  mapped  (this  outcrop  is  uncoloured  in  some  copies  of  the 
Quarter-sheet,  but  is  coloured  Miocene  in  others),  and  an  anticline 
with  a  north-east  strike  is  shown.  The  axis  of  the  anticline 
would  run,  if  produced  in  a  straight  line,  near  to  this  locality. 
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The  evidence,  then,  as  to  whether  we  have  here  an  anticline  in 
Eocene  strata  merely,  or  an  unconformable  junction  between 
easterly  dipping  Eocene  and  westerly  dipping  Miocene  is  fairly 
evenly  balanced,  and  we  leave  the  question  open.  At  the  locality 
marked  as  fossiliferous  on  the  Quarter-sheet  (Section  104)  we 
found  fossils  in  the  railway  cutting  and  also  close  to  the  creek 
bed  which  showed  the  Eocene  age  of  the  deposit.  The  upper 
beds  yield  very  few  forms,  but  those  at  the  lower  level  are  fairly 
rich,  though  the  fossils  are  very  much  decomposed. 

Railway-cutting. 
Foraminifera. 

Cidaroid  spines. 

Crustacea  (crab  carapace). 

Polyzoa, 

Brachiopoda. 

Waldheimia  insolita  ?,  Tate. 

Terebratulina  scoulari,  Tate. 
Lamellibranchiata. 

Ostrea  sp. 

Pecten  sp. 

Limatula  jeffreysiana  ?,  Tate. 

Spondylus  pseudoradula,  McCoy. 

Dimya  dissimilis,  Tate. 

Cowie's  Cbekk. 
Brachiopoda, 

Terebratulina  scoulari,  Tate. 
Lamellibranchiata, 

Pecten  zitteli,  Hutton. 
Leda  vagans,  Tate. 
„      apiculata,  Tate. 
„     huttoni,  T.  Woods. 
Limopsis  belcheri,  Adams  and  Reeve. 
Plagiarca  cainozoic;i,  Tate. 
Cardita  polyneraa,  Tate. 
„       delicatula,  Tate. 
Diplodonta  subquadrata,  Tate. 
Cytherea  eburnea,  Tate. 
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Pholadomya  australica,  Tate. 

Cuspidaria  subrostrata,  Tate. 
Gastropoda, 

Cypraea  leptorhyncha,  McCoy. 

Cassidaria  gradata,  Tate. 

Natica  hamiltonensis,  T.  Woods. 

Turritella  sp. 

Tenagodes  sp. 

Cerithium  apheles,  T.  Woods. 

Tinostoma  parvula,  T.  Woods. 

Emarginula  sp. 

Cylichna  sp. 
Scaphopoda. 

Dentalium  aratum,  Tate. 

Entalis  raantelli,  Zittel. 
„  subfissura,  Tate. 
With  the  exeception  of  the  section  noticed  by  us  in  a  previous 
paper  (1),  there  does  not  appear  to  be  any  fossiliferous  exposure 
of  Eocene  rocks  between  the  viaduct  and  the  limestones  below 
Batesford.  In  the  same  paper  we  described  the  nature  of  the 
beds  displayed  in  the  river  sections  between  Hope's  Mill-dam  and 
Fyansford,  and  subsequently  again  referred  to  the  section 
displayed  at  M*Cann's  Filter  Quarries  (2,  p.  193),  and  gave  a  list 
of  fossils  from  the  clays  of  the  section  (4,  p.  161). 

The  question  of  the  difference  of  level  of  the  lava  on  the  two 
sides  of  the  Moorabool,  between  Batesford  and  Fyansford,  we 
alluded  to  in  a  previous  paper  (1).  It  seems  probable  that  the 
lava  to  the  west,  occupying  the  lower  level,  is  younger  than  that 
capping  Orphanage  Hill,  the  latter  being  a  southerly  extension 
of  that  capping  the  Miocene  beds  near  the  viaduct.  This 
suggestion  would,  of  course,  imply  great  denudation  over  a 
considerable  area  after  the  effusion  of  the  Orphanage  Hill  lava. 
From  a  careful  examination  of  the  district  we  do  not  think  that 
it  can  be  due  to  faulting,  although  faulted  marine  tertiaries 
occur  at  no  great  distance,  namely  at  Waurn  Ponds  and  at 
Curie  wis.  At  the  former  place  the  limestone  at  M*Cann's  old 
quarry  is  cut  off  to  the  southward  by  a  vertical  fault,  the  amount 
and  direction  of  the  displacement  not  being  known,  and  the 
quarry  is  abandoned,  while  the  slight  series  of  step  faults  at 
Curlewis  we  have  described  elsewhere. 
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SUMMARY. 

Tlie  long  series  of  sections  displayed  in  the  valley  of  the 
Moorabool  shows  very  clearly  the  sequence  of  our  Eocene  rocks. 
The  general  dip  is  in  the  direction  of  the  stream,  and  at  a  more 
rapid  rate  than  the  fall  of  the  valley,  so  that  the  beds  disappear 
in  regular  order  as  we  go  southwards.  The  Upper  Marine 
Series  near  Maude,  classed  as  Upper  Miocene  by  the  Survey,  is 
seen  to  pass  beneath  clays  which  are  the  near  representatives  of, 
if  not  absolutely  identical  with,  those  of  Orphanage  Hill,  Fyans- 
ford,  which  have  been  referred  by  the  Survey  to  the  Oligocene. 
and  by  us  to  the  Eocene.  These  beds  extend  in  the  valley  from 
near  the  Maude  bridge,  with  perhaps  a  short  break  near  the 
junction  of  Sutherland's  Creek,  to  the  Barwon.  Near  the 
viaduct  they  are  oVerlain  by  marine  and  freshwater  Miocene 
beds,  which  are  in  turn  capped  by  the  lava  flow  of  the  plains. 

Beneath  the  Upper  Maude  beds  is  seen  the  Older  Volcanic, 
extending  from  near  the  confluence  of  the  Coole  Barghurk 
Creek  for  about  ten  miles  down  stream,  when  it  disappears 
beneath  river  level.  Under  the  Older  Volcanic  sheet,  and 
between  it  and  the  Ordovician,  is  a  series  of  beds  which  to  the 
northward  is  of  freshwater  origin  and  contains  plant  remains — 
the  "  Miocene  gravels  "  of  Selwyn.  At  about  two  miles  above 
Maude  they  contain  a  marine  fauna  in  their  upper  portion,  and 
they  dip  below  river  level  some  three  miles  below  this  point. 
This  fauna  we  have  previously  correlated  with  that  of  Spring 
Creek. 

A  tongue  of  the  Anakie  granite,  as  shown  by  numerous  out- 
crbps,  extends  down  Sutherland's  Creek,  through  the  Dog  Rocks, 
and  reaches  as  far  to  the  southward  as  the  north-western  border 
of  the  Barrabool  Hills.  At  the  Dog  Rocks  and  at  the  Barrabool 
Hills  gabbro  is  associated  with  it.  The  relations  of  the  two 
rocks  are  being,  we  understand,  worked  out  by  Mr.  E.  G.  Hogg. 
Here,  as  elsewhere  in  Victoria,  the  granite  is  probably  Post- 
Silurian,  and  intrudes  the  graptolite-bearing  Ordovician,  which 
is  extensively  exposed  in  the  northern  parts  of  the  area 
treated  of. 
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Art.  VI. — Note  on  a  Tooth  of  Palorchestes  from 

Beaumaris. 

By  T.  S.  Hall,  M.A.,  and  G.  B.  Pritchard. 

[Read  10th  June,  1897.] 

Some  years  ago  one  of  us  found  on  the  beach  at  Beaumaris, 
just  below  the  present  hotel,  a  mammalian  tooth  which  is  of  some 
interest.  The  geology  of  the  locality  has  been  briefly  dealt  with 
by  us  in  a  previous  paper  (1.,  p.  190);  but,  not  feeling  sure  of  the 
nature  of  the  tooth,  we  made  no  reference  to  it  till  it  had  been 
examined  by  some  one  well  qualified  to  give  an  opinion  upon  it. 
As  Mr.  C.  W.  De  Vis  has  long  been  working  at  our  fossil 
mammals,  we  sent  the  tooth  to  him,  and  we  wish  to  express  our 
thanks  to  him  for  the  information  which  he,  as  usual,  so  promptly 
supplied. 

Unfortunately  the  tooth  was  not  found  in  situ^  but  loose 
among  the  pebbles  on  the  beach  floor,  so  that  the  precise  horizon 
cannot  be  definitely  asserted.  The  locality  has  long  been  a 
favourite  collecting  ground  for  shark's  teeth,  which  used  to  occur 
in  great  numbers  on  the  beach,  but  the  steady  search  of  numerous 
visitors  has  now  rendered  them  scarce,  so  that  instead  of  getting 
forty  or  fifty  in  an  afternoon,  a  couple  may  be  all  that  reward  a 
careful  search.  These  teeth  seem  to  have  been  derived  from  a 
thin  band  about  low  water  level  which  has  yielded  many  other 
fish  teeth  and  the  remains  of  Physetodon  bailey  ana  ^  M*Coy.  The 
presence  of  fossil  wood  in  the  deposit  shows  that  land  was  at 
no  great  distance  at  the  time  when  the  marine  beds  were  laid 
down.  Below  the  beach  floor  the  beds  are  undoubtedly  of  Eocene 
age,  and  those  of  the  cliffs  were  referred  to  the  same  age  by 
Messrs.  Tate  and  Dennant.  From  this  view  we  dissented,  and 
gave  our  reasons  in  the  paper  above  referred  to  (1).  As  far  as 
we  have  been  able  to  discover,  no  beds  of  later  age  occur  in  the 
neighbourhood  from  which  the  fossil  could  have  come,  and  its 
mode  of  preservation  and  general  appearance  is  very  similar  to 
the  tertiary  bones  found  at  the  same  place.      Still  till  further 
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evidence,  in  the  shape  of  similar  material  in  situ^  be  obtained  the 
question  as  to  the  age  of  this  tooth  must  remain  unsettled,  the 
balance  of  evidence  being  in  favour  of  Miocene.  The  earliest 
fossil  mammal  known  in  Australia  was  found  many  years  ago  in 
the  Eocene  Turritella  beds  of  Table  Cape,  Tasmania.  This  was 
referred  to  by  Mr.  S.  H.  Wintle  as  a  "  fossil  wallaby"  (2).  Mr. 
R.  M.  Johnston  has  since  then  spoken  of  the  specimen  as 
Halmaturus  (3). 

Whatever  the  exact  nature  of  the  Tasmanian  fossil  mav  be,  it 
is  undoubtedly  a  terrestrial  mammal,  and  as  its  being  in  situ 
in  the  Eocene  beds  appears  certain  (4),  there  is  no  a  priori 
argument  against  the  tooth  we  are  dealing  with  being  as  old 
as  Miocene. 

As  regards  the  zoological  position  of  the  specimen  we  cannot 
do  better  than  quote  Mr.  De  Vis'  letter. 

"  The  tooth  which  you  are  good  enough  to  send  me  is  unques- 
tionably one  of  the  upper  premolars  of  a  large  diprotodont 
marsupial.  Had  it  occurred  in  an  ordinary  turbary  or  lacrustine 
deposit  I  should  have  had  little  hesitation  in  saying  that  it  was 
the  right  permanent  upper  premolar  of  the  gigantic  Kangaroid, 
Palorchestes  azael^  Ow.,  the  largest  of  the  transition  forms 
between  the  true  kangaroos  and  the  Nototheriidse.  But  if  it  were 
really  derived  from  a  deposit  of  Meiocene  age  it  would  be  well 
nigh  impossible  for  it  to  belong  to  P.  azael,  an  associate  of 
living  mollusks,  and  it  must  therefore  be  provisionally  referred 
to  an  earlier  species  of  the  genus.  In  either  case  the  tooth  is 
of  much  interest,  whether  it  leads  us  eventually  to  attach  to 
the  Nototherian  fauna  a  much  higher  antiquity  than  we  have 
hitherto  imagined,  or  whether  it  merely  exemplifies  the  premolar 
of  P.  azael  in  a  much  younger  and  more  perfect  state  than  the 
only  other  tooth  hitherto  known,  which  is  greatly  degraded  by 
wear. 

I  hope  you  will  be  able  to  fix  the  real  age  of  the  tooth  by 
finding  bones  of  the  like  origin  in  siiu^ 

Our  object  in  writing  this  note  is  to  bring  before  any  geologists 
working  in  the  neighbourhood  the  desirability  of  keeping  a  look 
out  for  similar  specimens  in  the  Miocene  beds,  though  the  marine 
conditions  then  prevailing,  coupled  with  the  fact  that  the  band 
yielding  the  shark's  teeth  is  only  reached  by  digging  below  high 
water  level,  render  the  chances  of  finding  them  somewhat  remote. 


Tooth  of  Palorchestes  from  Beaumaris.  59 

Literature. 

1.  Ha//  and  Pritchard — "A  Contribution  to  our  Knowledge 

of  the  Tertiaries  in  the  Neighbourhood  of  Melbourne." 
Proc.  Roy.  Soc.  Vic,  ix.  (N.S.),  1896,  pp.  187-229. 

2.  Wint/e    (S.    ^.)— "The    Fossil    Mammalian    Remains    of 

Tasmania,   etc."     Victorian   Naturalist,   iii.  (1886),   p. 
44. 

3.  Johnston  (P,  M,)—-''  The  Geology  of  Tasmania,"  p.  261. 

4.  Tate  {Professor  Ra/pK) — "  Unrecorded  Genera  of  the  Older 

Tertiary  Fauna  of  Australia,  etc."     Journal  Roy.  Soc. 
New  South  Wales,  1893,  p.  168. 


Art.  VII. — The  Geology  of  CoiniaidaL 

Part  I. 
The  Coimaidai  Limestones  and  Associated  Deposits. 

By  Graham  Officer,  B.Sc,  and  Evelyn  G.  Hogg,  M.A. 

[Read  10th  June,  1897.] 

The  geological  interest  of  the  district  of  Coimaidai  arises  from 
the  occurrence  there  of  (1)  magnesian  limestones  containing 
mammalian  bones,  and  of  (2)  glacial  deposits.  Some  of  our 
conclusions  concerning  the  latter  beds  have  been  already  given 
in  a  paper  read  at  the  last  meeting  of  the  A.A.A.S.  at  Brisbane. 
In  the  present  paper  only  the  limestones  and  other  formations 
associated  with  them  will  be  dealt  with. 

The  area  under  description  is  situated  in  the  parishes  of 
Merrimu  and  Coimaidai,  County  of  Bourke,  and  lies  a  few  miles 
north  of  the  town  of  Bacchus  Marsh  ;  it  is  included  between  the 
Lerderderg  River  on  the  west  and  south  and  the  Djerriwarrah 
Creek  on  the  east,  while  northwards  it  extends  some  miles 
towards  Mount  Bullengarook.  In  addition  to  the  two  streams 
mentioned,  several  creeks,  flowing  in  a  southerly  direction, 
traverse  the  area,  exposing  many  good  sections  along  their 
courses.  The  principal  creeks  are  Goodman's  Creek,  Boggy 
Creek,  and  Pyrete  Creek.  It  is  in  the  valley  of  the  latter  creek, 
in  the  vicinity  of  the  township  of  Coimaidai,  that  the  limestones 
are  best  exposed.  The  area  of  the  district  is  about  thirty-six 
square  miles. 

The  formations  developed  in  the  district  are,  in  ascending 
order — 

(1)  Lower  Silurian. 

(2)  Permo-carboniferous  Glacial  beds. 

(3)  Coimaidai  limestones,  gravels,  conglomerates,  etc. 

(4)  Newer  Basalt. 

(5)  Post-Tertiary  and  recent  beds. 
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The  deposits  described  in  the  present  paper  are  those  contained 
in  the  three  last  groups  of  the  above  list. 

With  regard  to  the  previous  geological  work  in  this  district 
we  are  informed  by  Mr.  Stirling,  Government  Geologist,  that 
surveys  of  this  part  of  the  country  were  executed  many  years 
ago  by  the  Government  officers,  but  the  results  were  never 
published,  and  all  trace  of  them  appears  to  have  been  lost.  The 
only  published  account  of  the  geology  of  Coimaidai  is  a  short 
report  by  Mr.  Ferguson,  Assistant  Government  Geologist, 
contained  in  the  Mining  Department  Progress  Report,  No.  VIII., 
1894.  Mr.  Ferguson  gives  a  sketch  map  and  sections,  reference 
to  which  will  be  made  further  on. 

As  already  mentioned,  the  limestones  are  best  studied  in  the 
neighbourhood  of  the  township  of  Coimaidai.  On  the  eastern 
side  of  the  Pyrete  Valley,  opposite  Mr.  Bennett's  hotel,  are  two 
large  quarries,  Alkemade's  and  Bennett's,  in  which  splendid 
sections  are  exhibited ;  a  third  and .  smaller  quarry  (Burnip's) 
occurs  on  the  west  side  of  the  valley.  The  material  quarried  is 
a  magnesian  limestone,  used  for  the  manufacture  of  lime  and 
hydraulic  cement.  It  is  in  this  formation  that  the  mammalian 
bones  have  been  discovered  which  give  to  these  beds  their  peculiar 
scientific  interest.  The  bones  already  found  included  fairly  well 
preserved  jaw-bones  of  the  kangaroo  and  wombat,  fragments  of 
jaw-bones  of  a  macropoid  type,  and  portions  of  long  bones. 

The  writers  of  this  paper  are  in  communication  with  Mr. 
C.  de  Vis,  M.A.,  of  Brisbane,  with  a  view  of  obtaining  from  him 
a  detailed  description  of  the  bones  in  their  possession,  and  also 
of  those  collected  by  Mr.  Ferguson,  which  have  been  kindly 
placed  at  their  disposal  for  this  purpose  by  Mr.  Stirling,  Govern- 
ment Geologist.  It  may  here  be  mentioned  that  bones  and 
fragments  have  been  obtained  ///  si/u  by  each  of  the  writers  under 
circumstances  which  entirely  preclude  the  supposition  that  the 
bones  found  by  them  may  have  made  their  way  in  comparatively 
recent  times  to  the  positions  in  which  they  were  discovered  by 
means  of  earth-cracks  or  fissures.  The  entombment  of  the  bones 
certainly  took  place  contemporaneously  with  the  deposition  of 
the  enclosing  sediments. 

In  view  of  the  importance  attaching  to  the  discovery  of 
mammalian  bones  in  Victoria,  somewhat  detailed  accounts  will 
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be  given  of  the  deposits  in  which  they  occur.  The  floor  on 
which  the  limestone  quarries  rest  is  not  visible,  but  from  an 
examination  of  the  surrounding  strata  the  bed-rock  is  clearly 
either  the  glacial  boulder  clay  or  Lower  Silurian :  almost 
certainly  the  latter  in  the  case  of  Bumip's  quarry. 

The  series  exposed  in  the  quarry  sections  consists  mainly  of 
magnesian  limestone,  with  intercalated  beds  of  calcareous  sand, 
grit  and  gravel.  They  are  well  stratified,  especially  towards  the 
upper  part  of  the  sections.  The  several  beds  exposed  have 
undergone  a  considerable  amount  of  disturbance  and  contortion  ; 
they  have  a  general  dip  in  towards  the  bottom  of  the  valley,  the 
average  dip  being  about  20**,  although  angles  of  30"*  have  been 
noted. 

There  can  be  little  doubt  that  the  cause  of  the  disturbance 
and  contortion  of  the  beds  is  to  be  found  in  the  character  of  the 
beds  themselves.  By  the  solvent  action  of  percolating  waters 
caverns  and  hollows  have  been  formed  in  the  limestone ;  at  a 
later  stage  subsidence  has  taken  place  in,  as  might  have  been 
expected,  a  more  or  less  irregular  manner.  In  places  where  a 
band  of  clay  adjoins  a  limestone  bed  it  may  be  noticed  that  the 
clay  has  been  forced  into  cavities  dissolved  out  of  the  limestone ; 
the  eflfect  of  this  intrusion  of  the  clay  is  to  give  an  appearance  of 
unconformity,  which  is,  however,  at  once  dispelled  by  a  more 
complete  study  of  the  sections.  In  connection  with  this  matter 
it  may  be  noticed  that  the  lowest  points  to  which  the  quarries 
have  been  worked  are  still  at  a  moderate  height  above  the  level 
of  the  creek  draining  the  area. 

Section  at  Alkemade^s  Quarry, 

All  the  beds  represented  cannot  be  seen  exposed  in  one  face, 
but  by  following  out  the  strikes  and  dips  the  following  section 
has  been  constructed,  showing  the  relative  positions  of  the 
various  beds  and  their  approximate  thickness  in  each  case. 

In  descending  order  we  have  : — 

(1)  Gravel  and  ferruginous  conglomerate,  8  feet. 

(2)  Very  fine  blue  clay,  interspersed  with  finely-laminated 

limestone  shales  of  varying   texture  and  hardness, 
and  containing  lenticular  masses  of  hard,  compact 
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limestone,  10  feet.  The  clay  bands  vary  much  in 
thickness  and  show  considerable  disturbance. 

(3)  Yellowish  limestone,   soft  as  a  rule,   but  containing 

lenticular  bands  of  hard  limestone,  6  feet. 

(4)  Thin  bed  of  ash,  6  inches.     This  stratum  varies  in 

thickness  from  two  inches  to  one  foot.  In  marked 
contrast  to  the  individual  beds  of  the  series,  it  has 
a  wide  distribution;  it  has  been  picked  up  on 
both  sides  of  the  valley,  and  constitutes  a  valuable 
bench  mark. 

(•"))  Yellowish  white  limestone  of  varying  texture  and 
hardness  ;    it  is  honeycombed  in  places,  6  feet. 

(0)  Gravel  and  calcareous  sand,  12 — 15  inches.  The 
gravel  is  mainly  quartz,  but  fragments  of  neigh- 
bouring Silurian  rocks  are  frequent.  The  pebbles 
composing  it  are  somewhat  angular  as  a  rule. 

(7)  Calcareous  sand,   3  feet.     It   is  somewhat  soft,  but 

merges  into  harder  calcareous  bands  in  places.  It 
is  from  this  bed  that  the  mammalian  bones  have 
been  for  the  most  part  obtained. 

(8)  Grit,  sand  and  gravel,  more  or  less  calcareous,  1  foot 

8  inches. 
1 9)  Soft,    earthy   and    gritty   limestone,    passing    into   a 
harder,  somewhat  ferruginous,  material  containing 
lenticular  masses  of  hard,  compact  stone,  6  feet. 
(10)  Hard,  compact  limestone,  very  fine-grained  in  places, 
in  others  gritty,  with  quartz  grains.     The  colour 
varies  from  a  fawn  colour  to  white  or  bluish-white, 
the  rock  of  the  latter  tint  being  exceedingly  fine- 
grained.    About  two  feet  of  this  bed  is  exposed  ; 
it  is   the  lowest  to  be  seen  in   the  quarry.     We 
were  informed  by  the  Messrs.  Alkemade  that  they 
sank  a    shaft  for  about  thirty  feet  through  this 
stratum  without  reaching  the  bed-rock. 
The  thickness  of   the   section   we  have  constructed  may   be 
taken  to  be  about  forty-four  feet,  and  if  the  thickness  of  the  last- 
mentioned  bed  be  taken  at  twenty-six  feet,  a  total  thickness  of 
seventy  feet  in  round  numbers  for  the  whole  series  is  obtained. 
The  thickness  of  rock  above  the  bone  bed  is  about  thirty-three 
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feet  six  inches.  Magnesite  filling  in  fissures  occurring  in  the 
limestone  is  found  in  large  quantities. 

The  details  of  the  section  of  Bennett's  and  Bumip's  quarries 
are  omitted,  as  no  bones  have  been  obtained  by  us  here.  Their 
general  character  is  very  similar  to  that  of  Alkemade's  quarry  ; 
the  ash-bed  previously  referred  to  is  shown  in  each  quarry. 

The  only  other  fossil  remains  yet  found  in  these  quarries  are 
vegetable ;  though  abundant,  they  are  extremely  fragmentary. 
They  appear  to  be  mostly  fragments  of  grasses  and  perhaps 
characeous  plants.  Some  of  the  limestones  are  traversed  by 
innumerable  minute  branching  perforations,  often  coated  with 
a  thin  pellicle  of  iron  oxide,  which  may  possibly  be  casts  of 
rootlets  of  plant  life.  Other  branching  forms  are  found,  but 
they  are  very  indefinite  in  character.  One  fragment  of  a  fern 
has  been  obtained.  A  microscopic  examination  of  thin  sections 
of  the  limestone  reveals  minute  spherical  bodies,  which  may 
possibly  represent  the  spore  cases  of  characeous  plants. 

Leaving  the  quarries,  in  which  the  main  development  of  the 
limestone  occurs,  we  proceed  to  trace  their  stratigraphical  relation 
to  the  other  formations  of  the  district.  Along  the  eastern  side 
of  the  Pyrete  Valley  and  towards  its  head  the  limestone  can  be 
seen  outcropping  in  several  places,  the  apparent  dip  in  each  case 
being  into  the  valley.  At  one  place,  a  quarter  of  a  mile  from 
Bennett's  quarry,  where  a  small  cut  has  exposed  the  limestone, 
the  ash  band  before  referred  to  is  to  be  again  seen. 

A  short  distance  above  this  latter  point,  as  one  ascends  the  hill 
in  a  south-easterly  direction,  an  extensive  outcrop  of  an  intensely 
hard  quartzite  is  met  with,  and  towards  its  base  this  formation 
appears  to  gradually  pass  into  a  softer  rock  which  contains  both 
lime  and  magnesia.  In  this  rock  small  segregated  veins  and 
patches  of  a  highly  silicious  nature  are  frequent.  The  quartzite 
varies  considerably  in  texture,  being  very  fine  grained  and  almost 
cherty  in  places,  while  in  others  it  is  much  coarser  and  merges 
into  a  quartzitic  grit  and  conglomerate. 

Passing  on  up  the  hill  beds  of  more  or  less  cemented  sand, 
gravel  and  ferruginous  conglomerate  are  encountered,  the  upper- 
most being  chiefly  of  the  latter  material.  A  remarkable  feature 
is  the  great  variability  in  texture  of  these  beds,  some  being 
intenselv    hard,    while   others    are   soft    and    incoherent.     The 
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ferruginous  cementing  material  appears  to  be  often  replaced  by 
silica,  and  all  the  harder  cemented  rocks  seem  to  have  the  form 
of  lenticular  sheets,  varying  much  in  extent.  On  the  other  side 
of  this  hill,  remote  from  the  quarries  and  close  to  the  Melton 
Road,  an  outcrop  of  limestone  is  seen  in  a  small  gully;  it  is 
overlain  by  ferruginous  rocks,  and  has  an  apparent  dip  in  a 
north-easterly  direction.  Along  the  road  from  Coimaidai  to  the 
BuUengarook  Road  outcrops  of  sandstone,  gravel  and  conglomerate 
occur ;  the  topmost  beds,  which  lie  directly  under  the  basalt,  are 
about  240  feet  above  the  base  of  the  quarries.  It  is  thus  seen 
that,  in  the  vicinity  of  Coimaidai,  the  limestone  is  overlain  by 
series  of  sands,  gravels,  quartzites  and  conglomerates,  the  bed 
superposed  on  the  limestone  being  different  in  different  places. 
That  the  limestone  of  the  quarries  is  older  than  the  associated 
beds,  and  does  not  occupy  a  valley  of  erosion  in  them,  is  clear  to 
the  writers  frotn  the  following  considerations  : — 

(1)  Its   apparent  position   with  regard  to  the  overlying 

beds. 

(2)  The  absence  of  either  rounded  or  unrounded  fragments 

of  grit,  quartzite,  or  conglomerate  in  the  limestone, 

or  gravels  intercalated  with  the  limestones  in  the 

quarries. 

It  is  indeed  fortunate  that  the  evidence  on  this  point  is  clear 

so  far  as  the  quarry  limestones  are  concerned,  as  in  other  parts 

of  the  district  the  relation  of  the  limestone  to  the  other  beds  is 

inverted ;   for  instance,  at  a  point  about  two  and  a  half  miles 

below  Coimaidai,  on  the  west  side  of  the  Pyrete  valley,  a  section 

is  exposed  in  which  we  find  in  descending  order  : — 

(1)  Basalt. 

(2)  Limestone,  containing  abundant  freshwater  shell  casts, 

which,  in  the  opinion  of  Mr.  0.  Hedley,  F.L.S., 
are  mostly  of  the  genus  Limnaea.  One  Bulimus 
was  found. 

(3)  Clay,    sand,  gravel  and  conglomerate,    merging  into 

quartzite. 

About  a  quarter  of  a  mile  higher  up  the  quartzite  is  well 
developed  and  rests  directly  on  the  Silurian  rocks. 

The  limestone  in  the  above  section  is  essentially  of  the  same 
composition  as  the  quarry  limestone,  being  mainly  carbonate  of 
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lime  and  magnesia,  with  a  little  silica,  alumina  and  iron  oxide. 
It  is  also  very  similar  in  physical  appearance.  Moreover,  the 
gravels  and  quartzites  overlying  the  limestone  here  cannot  be 
distinguished  in  appearance  from  the  similar  beds  seen  near  the 
quarries.  It  would  thus  appear  that  the  limestone  cannot  be 
regarded  as  confined  to  one  horizon.  Mr.  Ferguson,  in  the  map 
above  referred  to,  represents  the  quarry  limestone  as  being 
overlain  with  a  strong  unconformity  by  the  gravels,  quartzites, 
etc.  With  this  conclusion  we  do  not  agree  ;  the  limestone  must 
be  regarded  as  part  and  parcel  of  the  beds  with  which  it  is 
associated. 

These  deposits  can  be  traced  down  the  Pyrete  Valley,  out- 
cropping just  below  the  basalt ;  and  though  they  vary  consider- 
ably in  character  from  point  to  point,  we  have  no  doubt  that 
they  are  continuous.  As  we  leave  Coimaidai  and  approach  the 
Bacchus  Marsh  side  of  the  basalt  edge,  the  beds  are  found  to  be, 
as  a  rule,  less  highly  cemented,  and  therefore  looser  and  more 
incoherent. 

On  the  Bacchus  Marsh  side,  pipe-clays  of  a  beautifully  white 
colour  and  pure  nature  begin  to  appear.  They  are  associated 
with  considerable  thicknesses  of  fine  white  sands,  grits  and 
gravels.  Here  and  there  a  bed  of  hard  conglomerate  and  thin 
lenticles  of  white,  compact  quartzite  can  be  seen,  intercalated 
with  softer  and  even  incoherent  deposits.  Near  the  Bacchus 
Marsh  Road,  and  a  short  distance  below  the  basalt,  thin  beds  of 
limestone  occur.  This  limestone  is  essentially  of  the  same 
character  as  the  quarry  limestone,  and  its  occurrence  here  is 
strong  confirmatory  evidence  of  the  continuity  of  the  beds  of  the 
Bacchus  Marsh  side  of  the  district  with  those  of  Coimaidai.  At 
a  little  distance  from  this  limestone  outcrop,  and  at  a  lower 
level,  a  section  has  been  exposed  in  a  road-cutting,  in  which  we 
find  in  ascending  order  : — 

(1)  Gravel  and  sand,  5  feet. 

(2)  Thin  band  of  white  pipe-clay  containing  leaf  impres- 

sions. 

(3)  Gravel  and  sand,  showing  much  false  bedding,  8  feet. 
The  leaf  impressions  are  somewhat  fragmentary,  but  of  such 

distinctive  character  as  to  leave  no  room  for  doubt  as  to  their 
significance.      One  impression  is  very  similar  to  that  of  Laurus 
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werrtdeensis.  This  band  is  at  the  lowest  point  in  our  series,  the 
first  appearance  of  limestone  being  about  130  feet  above  it. 
The  relation  of  the  Coimaidai  series  to  the  well-known  Bacchus 
Marsh  leaf  beds  is  a  point  of  great  importance,  especially  as 
Messrs.  Hall  and  Pritchard  and  Mr.  C.  Brittlebank  have 
advanced  strong  evidence  that  the  latter  beds  are  at  least  of 
Eocene,  if  not  of  Cretaceous,  age.  Between  the  sands,  gravels 
and  ferruginous  beds  of  varying  character  forming  the  Bacchus 
Marsh  leaf  beds  and  those  of  the  Coimaidai  area  there  is  a  very 
strong  lithological  resemblance.  The  absence  of  leaves  from  the 
Coimaidai  series  is,  however,  so  marked  a  feature  that,  in  our 
present  knowledge  of  the  facts,  we  are  inclined  to  regard  the 
Coimaidai  series  as  lying  above  the  Bacchus  Marsh  leaf  beds. 
Except  for  the  non-discovery  of  leaf-impressions,  we  have  no 
evidence  to  show  that  there  is  a  break  or  discontinuity  between 
the  Coimaidai  and  Bacchus  Marsh  series.  On  the  contrary,  our 
sections  would  seem  to  show  that  there  is  a  gradual  passage  from 
the  pipe-clay,  in  which  we  found  our  only  leaf-casts,  and 
which  we  regard  as  on  the  horizon  of  the  Bacchus  Marsh  leaf 
beds,  into  the  overlying  series.  In  the  Quarter -sheet  of  the 
Geological  Survey,  Section  12  N.E.  Bacchus  Marsh,  a  small  part 
of  the  district  we  have  been  investigating  is  included,  and  here 
the  infra-basaltic  beds  are  mapped  as  identical  with  the  leaf  beds, 
a  circumstance  which  corroborates  the  view  we  have  taken  of  the 
mutual  relations  of  the  two  series. 

Before  proceeding  to  discuss  the  physical  condition  which 
obtained  during  the  formation  of  the  Coimaidai  beds,  attention 
must  be  drawn  to  the  existence  of  an  ancient  river-bed  which  has 
played  an  important  part  in  determining  the  present  contour  and 
aspect  of  the  country.  The  course  of  this  river  is,  in  the 
northern  part  of  our  district,  mainly  coincident  in  position  with 
the  tongue  of  basalt  which  separates  the  Pyrete  and  Goodman's 
Valleys.  As  it  is  a  gold-bearing  lead,  many  tunnels  have  been 
driven  into  it,  and,  both  from  the  surface  outcrops  and  the  drifts 
exposed  in  the  tunnels,  we  surmise  that  the  river  was  of  some 
magnitude.  Some  of  the  boulders  of  quartz  seen  by  us  are 
several  feet  in  diameter,  and  well  rounded  and  waterworn,  as 
though  they  had  travelled  a  considerable  distance.  The  river 
<iourse  is  through  Silurian  strata,  and  the  river-drift  is  quartz  and 
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other  rock  of  Silurian  aspect.  The  existence  of  this  river  on  the 
ridge  between  the  deep  valleys  of  the  Pyrete  and  Goodman's 
Creeks  testifies  to  the  amount  of  denudation  which  aas  taken 
place  here  in  post-basalt  times.  The  sides  of  the  pre-existing 
valley  of  the  river,  which  guided  the  basalt  flow,  have  entirely 
disappeared  at  a  point  quite  500  feet  above  the  creeks  on  either 
side  of  the  ridge. 

With  respect  to  the  physical  circumstances  under  which  the 
Coimaidai  series  was  formed,  it  is  clear  that  these  beds  accumulated 
under  fresh  water  conditions,  fluviatile  and  lacustrine.  A  large 
depressed  area  existed  in  the  Bacchus  Marsh  district,  in  which 
was  a  lake  resting  on  Silurian  and  Glacial  beds.  The  shore  line 
of  the  lake  was  doubtless  irregular,  and  one  large  indentation 
extended  up  to  the  Coimaidai  district.  The  deepest  part  of  the 
lake  was  towards  Bacchus  Marsh,  but  in  the  region  of  the  present 
valley  of  Coimaidai  was  a  basin  of  considerable  depth.  Into 
this  lake  the  ancient  river  previously  referred  to  flowed  in  a 
southerly  direction,  accumulating,  probably  with  the  help  of 
other  streams,  the  masses  of  gravel  and  drift  we  now  see.  The 
main  current  of  the  river  seems  to  have  been  towards  the  west 
side  of  the  plain,  although  heavy  boulder  drift  on  the  west 
of  the  Pyrete  indicates  that  either  a  channel  of  the  river  came  that 
way  or  marks  the  course  of  other  creeks  emptying  into  the  lake. 
A  spur  of  Silurian,  probably  forming  a  bold  promontory,  seems 
to  have  sheltered  the  Coimaidai  Bay  from  the  main  flow  of  the 
river,  and  in  this  bay  special  conditions  appear  to  have  obtained. 
The  regular  stratification  and  fine  lamination  of  the  limestones 
imply  fairly  still  water  continuing  during  a  considerable  interval  of 
time.  Certain  pit-marks,  which  may  have  been  caused  by  rain,  in 
the  limestone  suggest  that  there  may  have  been  variations  of  the 
level  of  the  lake,  by  which  expanses  of  the  bed  may  have  been 
exposed. 

The  limestone  is  a  dolomitic  travertin,  and  undoubtedly  of 
chemical  origin.  Lime  and  magnesia,  in  solution  in  the  waters 
of  the  lake,  have  been  precipitated  as  carbonates,  probably 
by  springs  of  CO^.  In  this  context  it  may  be  mentioned  that 
springs  of  CO.2  are  at  the  present  day  abundant  along  the  course 
of  the  Pyrete  Creek,  and  in  every  case  in  which  we  have  noticed 
them  the  bed-rock  from  which  they  issue  has  been  either  Glacial 
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or  Silurian.  Their  origin  and  maintenance  would,  therefore, 
appear  to  be  quite  unconnected  with  the  decomposition  of  the 
limestone.  The  irregular  and  patchy  distribution  of  the  lime- 
stone is,  therefore,  what  might  have  been  expected  on  this  view 
of  their  origin,  as  the  springs  would  in  all  probability  be  quite 
local  and  even  of  an  intermittent  character.  The  band  of  ash 
found  in  the  quarries  suggests  that  the  volcanic  activity,  which 
was  manifesting  itself  during  the  deposition  of  the  limestone, 
may  not  be  unconnected  with  the  development  of  the  COg 
springs.  This  point,  however,  we  do  not  urge,  in  view  of  the 
fact  that  the  springs  still  continue  long  after  the  cessation  of  the 
volcanic  activity.  It  is,  perhaps,  worth  while  noticing  in  this 
context  that  the  course  of  the  Pyrete  Creek  roughly  agrees  with 
the  strike  of  the  Silurian  rocks  in  this  locality. 

The  intercalated  bands  at  the  quarry  of  sand  and  angular 
quartz  gravel  indicate  that  freshets  occurred  in  the  streams 
emptying  into  the  lake  in  this  region,  and  the  fact  that  only 
isolated  bones  have  been  discovered  suggests  that  the  bones  were 
brought  down  by  streams  to  their  final  resting  place. 

The  very  hard  quartzitos  appear  to  have  been  formed  by  the 
action  of  silicious  springs.  The  microscopic  examination  of  the 
rock  strongly  confirms  this  view ;  in  the  slide  rounded  and  sub- 
angular  grains  of  quartz  are  set  in  a  matrix  of  extremely  minute 
specks  of  quartz,  which  acts  as  a  cementing  material.  The 
peripheral  markings  of  some  of  the  quartz-grains  may  possibly  be 
explained  on  the  supposition  that  there  has  been  a  growth  of  the 
quartz  by  its  taking  up  some  of  the  silica  in  solution.  There  is  a 
good  deal  of  black  dust,  probably  magnetite,  scattered  through 
the  slide,  and  it  is  quite  possible  that,  to  some  slight  extent,  the 
grains  are  bound  together  by  a  ferruginous  cement.  A  few 
highly  refracting  and  brightly  polarising  grains  visible  in  the 
slide  indicate,  in  all  probability,  the  presence  of  zircons.  There 
is  no  trace  of  felspar  among  the  grains. 

Only  in  this  way  do  we  think  that  the  presence  of  hard, 
cherty  quartzite  in  the  midst  of  incoherent  sand  can  be  explained. 
The  existence  of  wood  opal  in  the  river  gravel  supports  the  view 
that  silicious  springs  occurred  in  the  district.  The  sediments 
ultimately  filled  the  Coimaidai  basin  and  spread  away  to  the 
eastward,  where  a  wide  extent  of  ferruginous  sands  and  con- 
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glomerates  form  a  more  or  less  flat  country,  which  extends  to 
the  Djerriwarrah  Creek.  Here  the  beds  are  found  resting 
directly  on  the  Silurian  rocks. 

With  the  exception  of  the  basalt,  the  remaining  post-glacial 
beds  do  not  call  for  extended  notice.  Along  the  Goodman's 
Creek  they  are  represented  by  a  great  development  of  boulder 
drift,  often  very  heavy,  and  gravel.  A  ferruginous  conglomerate 
is  met  with  at  different  levels ;  the  highest  beds  of  this,  which 
rest  directly  on  the  glacial  rocks,  are  possibly  continuous  with 
those  east  of  the  Pyrete  Creek.  In  the  absence  of  fossil 
evidence,  and  having  regard  to  the  great  variation  of  lithological 
character  which  marks  the  tertiary  beds  of  this  district,  no 
attempt  can  be  made  to  collate  these  beds  with  those  lying 
further  west. 

On  the  south-east  extremity  of  the  basalt  there  is  a  thin 
capping  of  sand  and  water  worn  gravel,  similar  in  composition 
and  having  the  same  level  as  the  gravels  found  S.  and  S.E.  of 
Bacchus  Marsh,  and  well  exposed  in  the  Railway  cutting  S.E.  of 
that  town. 

Basalt, — The  point  of  eruption  of  the  basalt  flow  was  Mount 
Bullengarook,  some  seven  miles  to  the  north  of  the  township  of 
Coimaidai.  The  basalt  is  almost  entirely  confined  to  the  area 
between  the  Goodman's  and  Pyrete  Creeks,  only  one  outcrop, 
and  that  a  very  small  one,  having  been  noticed  by  us  west  of 
the  former  creek,  and  no  outcrop  east  of  the  latter  creek.  The 
basalt  enters  our  district  at  an  elevation  of  about  1100  feet  abo^e 
Coimaidai,  and  its  thickness  here  is  approximately  250  feet.  At 
this  spot  it  is  about  300  feet  wide,  with  a  small  slope  to  the 
south.  This  breadth  is  maintained  fairly  constant  for  a  con- 
siderable distance  south,  but  at  a  point  on  the  Bullengarook 
Road,  some  460  feet  above  Coimaidai,  it  rapidly  narrows.  At 
this  place  it  is  only  forty  feet  wide  and  a  few  feet  thick. 
Directly  after  leaving  this  spot,  locally  known  as  "The  Neck," 
the  basalt  widens  out  into  a  broad  plain,  which,  with  a  slight 
southerly  slope,  extends  to  the  boundary  of  our  area,  where  it 
has  a  thickness  of  between  thirty  and  forty  feet. 

From  its  position  and  character  we  think  that  the  basalt 
found  west  of  the  Goodman's  Creek  came  from  Mount  Bullen- 
garook.    If  this  is  so  the  creek  must  have  eaten  its  way  through 
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some  hundreds  of  feet  of  rock  to  attain  its  present  level. 
Attention  has  been  drawn  to  the  connection  between  the  basalt 
flow  and  the  ancient  river  valley  of  the  district. 

The  physical  relations  of  the  basalt  to  the  other  formations  do 
not  offer  any  points  of  particular  interest.  In  places  we  have 
found  the  subjacent  rock  showing  sig;ns  of  metamorphism  at  its 
junction  with  the  basalt.  At  a  point  a  few  yards  east  of 
Holloway's  tunnel  the  basalt  contains  included  pebbles  of  quartz 
and  quartzite  similar  to  those  found  in  the  river  drift ;  at  the 
junction  of  the  Coimaidai  and  BuUengarook  Roads  unrounded 
fragments  of  sandstone  are  found  in  it,  while  at  its  southern 
boundary  it  contains  pieces  of  slate,  etc. 

A  large  number  of  specimens  of  basalt  from  different  parts  of 
the  district  have  been  prepared  for  microscopic  examination. 
The  general  result  of  the  examination  shows  that  the  rock 
may  be  classed  as  an  olivine  basalt  with,  however,  a  somewhat 
varying  character.  The  specimens  sliced  from  the  neighbour- 
hood of  Coimaidai  and  south  of  Coimaidai  contain  large  eroded 
crystals  of  felspar  of  allogenic  origin,  while  olivine  is  somewhat 
subsidiary.  As  we  proceed  towards  the  northern  boundary  of 
our  area  the  allogenic  felspar  disappears,  and  the  rock  becomes 
very  rich  in  olivine.  In  other  slides  a  further  disappearance  of 
authigenic  felspar  may  be  noticed  until  the  rock  assumes  the 
type  of  limburgite.  Some  of  the  specimens  have  been  tested 
for  titaniferous  iron,  but  with  a  negative  result. 

In  macroscopic  structure  the  basalt  shows  the  usual  varia- 
bility, passing  by  stages  from  a  hard,  dense  rock  into  the 
vesicular  form.  Magma-basalt,  much  weathered,  was  found  near 
the  limburgite. 

Slide  No.  1  is  cut  from  basalt  taken  from  the  eastern  edge  of 
the  plateau,  about  a  quarter  of  a  mile  due  west  from  the  township 
of  Coimaidai.  In  appearance  it  is  a  dense  rock,  of  bluish-black 
colour,  breaking  with  a  somewhat  hackly  fracture.  Porphyritic 
crystals  of  felspar,  olivine  and  secondary  calcite  may  be  seen  by 
the  naked  eye.  Under  the  microscope  the  rock  is  seen  to  possess 
a  hyalopilitic  structure  ;  there  is  a  considerable  amount  of  glass 
or  isotropic  matter  present,  which  has  in  natural  light  a  faint 
brown  colour.  The  other  minerals  present  are  triclinic  felspar, 
augite,    olivine,   magnetite  and    secondary  calcite.     The  felspar 
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occurs  in  two  distinct  forms,  of  allogenic  and  authigenic  origin. 
The  allogenic  felspar  is  present  as  large  phenocrysts  which  have 
suffered  much  erosion ;  around  them  the  lath-like  felspars  of 
authigenic  origin  are  arranged  in  flow-structure.  In  natural  light 
the  allogenic  felspar  is  seen  as  a  clear  and  colourless  material, 
containing  inclusions  of  a  light  brown  colour,  and  magnetite. 
As  these  inclusions  are  isotropic  in  character,  it  would  appear 
that  during  the  intra-telluric  stage  in  the  history  of  the  crystal 
the  solvent  action  of  the  magma  produced  a  honeycomb  structure 
in  the  felspar,  and  that  the  cavities  so  produced  were  filled  with 
basalt  glass,  from  which  the  magnetite  has  subsequently 
crystallised  out  In  one  phenocryst  both  the  glass  inclusions 
and  the  magnetite  appear  arranged  in  lines  along  the  twinning 
planes.  The  phenocrysts  show  twinning  according  to  both  the 
albite  and  pericline  laws ;  but  no  sections  are  present  in  the 
slide  from  which  measurements  could  be  taken  to  determine  the 
nature  of  the  felspar.  The  authigenic  felspar  occurs  in  sections 
of  short,  broad  prisms  and  in  lath-like  forms,  which  are  sometimes 
frayed  out  at  one  end.  From  measurements  taken  by  us,  this 
felspar  is  probably  labradorite.  Augite  is  moderately  represented 
in  the  slide;  it  occurs  mainly  in  allotriomorphic  crystals,  which 
often  form  nests  or  clusters.  These  clusters  give  a  striking 
appearance  to  the  slide.  The  masses  of  augite  are  destitute  of 
crystal  boundaries ;  their  composite  character  is  shown  by  the 
fact  that,  under  polarised  light,  different  parts  of  the  aggregation 
do  not  obscure  simultaneouslyr  These  clusters  contain  numerous, 
somewhat  large,  grains  of  magnetite.  In  this  slide  there  is  a 
good  example  of  twinned  augite  showing  the  hour-glass  structure. 
Olivine  is  fairly  abundant  as  hypidiomprphic  crystals  and  as 
grains  wedged  in  between  the  lath-like  felspars;  it  is,  for  the 
most  part,  decomposed  into  a  light  green  chloritic  or  serpentinous 
material.  The  luagnetite  and  calcite  do  not  call  for  any  special 
remark.  The  order  of  crystallisation  of  the  constituent  minerals 
appears  to  be  allogenic  felspar,  magnetite,  augite  and  olivine, 
authigenic  felspar  and  secondary  calcite. 

Slide  No.  2  represents  the  typical  basalt  of  the  tongue-like 
mass  lying  between  the  Pyrete  and  Goodman's  Creeks.  It  has  been 
prepared  from  a  specimen  taken  about  half  a  mile  north  of  *^  the 
Neck."     It  has  a  fine-grained  matrix,  studded  with  porphyritic 
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crystals  and  blebs  of  olivine.  The  rock  is  microscopically  holo- 
crystalline,  approaching  to  a  pilotaxitic  structure.  The  constituent 
minerals  are  felspar,  olivine,  augite  and  magnetite.  The  felspar 
is  in  lath-like  forms,  having  their  longer  axes  arranged  in  more  or 
less  parallel  lines ;  there  is  some  trace  of  flow  structure  round 
the  larger  phenocrysts  of  olivine  and  augite.  Olivine  is  very 
abundant  in  the  slide,  appearing  both  as  allotriomorphic  crystals 
and  as  grains.  The  crystals  are  large  and  almost  entirely  free  from 
decomposition.  Augite  is  less  abundant  than  olivine  ;  it  occurs 
in  allotriomorphic  crystals,  rounded  masses  and  clusters.  Magnetite 
is  seen  in  large  quantities,  as  minute  specks  often  forming  a 
wreath  or  border  round  the  outer  edges  of  the  phenocrysts,  as 
small  grains,  and  in  large  masses  presenting  certain  peculiar 
features.  One  of  these  masses  is  not  unlike  a  semi-circle  in 
shape,  the  side  corresponding  to  the  diameter  of  the  semi-circle  is 
between  '02  and  '03  of  an  inch  long,  and  is  a  fairly  straight  line, 
while  the  curved  edge  is  deeply  fretted  and  has  a  lattice-like 
structure,  the  minute  areas  bounded  by  the  thin  films  of  magnetite 
contain  anisotropic  matter,  probably  a  devitrified  glass. 

Slide  No.  3  is  from  a  specimen  taken  from  a  small  outcrop  in 
Langmuir's  paddock,  about  two  miles  W.N.W.  of  Coimaidai. 
This  outcrop  is  the  only  one  found  by  us  west  of  the  Goodman's 
Creek.  MacroscopicaUy  it  is  very  similar  in  appearance  to 
the  rock  last  described,  porphyritic  crystals  of  augite,  decom- 
posed olivine  and  a  reddish-brown  mica  may  be  seen  by  the  naked 
eye.  The  base  may  be  classed  as  hypocrystalline,  being  made  up 
mainly  of  grains  of  magnetite  and  augite,  with  residual  glass.  The 
minerals  present  are  augite,  olivine  and  magnetite.  Felspar  is 
almost  entirely,  if  not  quite,  absent.  Augite  is  abundant  in 
well  preserved  idiomorphic  crystals,  often  showing  zonal  structure. 
A  peculiar  feature  is  exhibited  by  some  of  the  augite  phenocrysts. 
When  the  stage  of  the  microscope  is  rotated  between  crossed 
nicols,  the  crystal  is  seen  to  be  composite  in  character,  there  being 
a  central  area  and  a  peripheral  area ;  the  boundary  of  the  central 
area  does  not  conform  to  that  of  the  crystal,  and  the  two  areas 
do  not  obscure  simultaneously.  The  cleavage  lines  of  the  inner 
and  outer  areas  are  continuous.  The  appearance  presented  is 
quite  dissimilar  from  that  of  normal  zonal  structure,  and  points 
to  considerable  discontinuity  in  the  growth  of  the  crystal.  Other 
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augite  phenocrysts  present  peculiarities  of  another  kind  ;  there  is 
an  inner  area,  often  with  ragged,  uneven  boundary,  which  is  clear 
and  colourless  in  plane  light ;  this  is  enclosed  in  a  border  of  a  light 
brown  colour  and  of  varying  breadth  ;  the  whole  is  enclosed  in 
augite  showing  good  crystal  outlines.  The  inner  area  does  not, 
in  general,  obscure  with  the  outer  area ;  it  is  more  highly 
refracting.  The  enclosed  material  is  in  all  probability  an  eroded 
augite  crystal.  Most  of  the  augite  crystals  show  accumulations 
of  black  specks  towards  their  central  parts.  Olivine  is  present 
in  large  crystals,  but  has  suflfered  much  decomposition ;  the 
replacing  material  is  light  green  in  colour  and  sometimes  faintly 
pleochroic.  When  decomposition  has  advanced  very  far  the 
olivine  has  been  entirely  converted  into  a  serpentinous  material. 
There  is  no  mica  present  in  the  slide ;  in  another  slide,  procured 
near  Mount  Bullengarook,  there  are  small  patches  of  a  reddish- 
brown  mica,  pseudomorph  after  olivine,  which  may  possibly  be 
rubellan.  The  mica  seen  on  the  surface  of  the  rock  from  which 
this  slide  has  been  cut  appears  to  occupy  a  cavity  in  an  olivine 
crystal.  The  residual  glass  is  in  places  traversed  by  long,  colour- 
less, acicular  rays.  Beyond  the  fact  that  they  are  a  common  con- 
stituent of  basalts  all  over  the  globe,  nothing  definite  appears 
to  be  known  of  them.  Zirkel,  in  his  **  Microscopic  Petrography 
of  the  Fortieth  Parallel,"  regards  them  as  an  undetermined 
product  of  devitrification.  Having  regard  to  the  basic  character 
of  the  rock  and  the  absence  of  felspar  crystals,  we  have  no  hesita- 
tion in  calling  it  limburgite.  The  previous  occurrence  of  this 
mineral  in  Victoria  has  been  noticed  by  Mr.  A.  W.  Howitt  in  a 
dyke  in  the  No.  180  Mine,  Bendigo. 


Art.  VIII. — The  Spectra  of  the  Alkalies  and  their 

Atomic   Weights. 

By  L.  RuMMEL. 

[Read  lOth  June,    1897]. 
In   a  paper   read    before   the    Royal   Society  of  Victoria   in 

y 

November  last  year,  I  introduced  the  formula  X  =  x-\-—^ ,  by 

which  to  express  the  relationship  of  several  spectrum  lines  of 
the  same  metal.  The  three  constants  x,  y  and  z  I  determined 
from  three  successive  wave  lengths,  «  being  assumed  a  round 
number  and  found  experimentally.  In  order  to  test  the  validity 
of  the  last  assumption  and  to  effect  a  better  accordance  between 
the  experimental  and  the  calculated  values,  I  have  added  a 
fourth  wave  length  and  determined  the  value  of  n  by  an 
additional  equation.  If  a^  b,  c  and  d  are  the  numbers  repre- 
senting the  wave  lengths  of  four  successive  spectrum  lines  of  a 
series,  their  relations  may  be  expressed  as  follows : 

r 


a  =  X'V 


n^  -  z 


b=x+  '' 


c  =-X-\' 


{n+\f-z 

y 

{n  +  2f-z 

y 


d=x  +  — 

{n  +  ^)^-z 

and  their  constants  found  by  the  four  equations : 

1.    x  =  a--f- — 

fr  -  z 

■    -^  2«  +  l 

3    z  =  «^-  (^-^)(2«  +  l)(4«  +  4) 

.    ■  (a  -  ^)(4«  +  4)  -  (a  -  <r)(2«  + 1) 

4.    «^  +  3.  =  ?I^zlM 
16^8- 12a 

b  —  d 
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The  fourth  equation,  being  quadratic,  yields  two  values,  the 
lesser  one  applying  to  the  first  and  the  larger  one  to  the  fourth 
member  of  the  series. 

The  value  of  n  may  also  be  found  by  approximation,  viz.,  by 
substituting  successively  probable  values  for  n  into  equation 
No.  3,  until  the  most  satisfactory  results  are  obtained.  Both 
methods  may  be  employed,  the  first  when  the  experimental  data 
are  very  correct,  the  latter  in  doubtful  cases. 

The  values  of  «,  ^,  y  and  5,  determined  from  the  experimental 
data  for  the  alkalies  and  Helium,  are  contained  in  the  table  of 
spectral  constants  given  below,  from  the  study  of  which  the 
following  results  have  been  derived. 

Calling  X  the  root  and  n  the  modulus,  and  denoting  the 
principal  series  by  a,  a^  and  a^,  the  subordinate  series  by  ^,  ^,  d^ 
and  Cj  ^,  c^,  I  have  arrived  at  the  propositions  : — 

1.  Each  element  has  two  roots  for  its  four  subordinate  series, 
and  two,  possibly  only  one,  for  its  two  head  or  principal  series. 

2.  The  modulus  of  the  subordinate  series  ^,  ^\  d^  is  a  round 
number,  of  the  coordinate  series  ^,  ^,  ^  a  fractional  value. 

I  propose  to  call  the  series  d,  l)^,  l^  the  normal,  the  series  c,  ^,  ^ 
the  abnormal  one. 

3.  The  atomic  weights  are  directly  proportional  to  the  square 
roots  of  the  difference  of  the  roots  (x)  of  the  subordinate  series. 

In  the  following  little  table  the  first  line  contains  the  difference 
of  tlje  roots  of  the  subordinate  series  for  each  element ;  the 
second,  the  square  roots  of  these  numbers ;  the  third,  the  atomic 
weights,  and  the  fourth,  the  atomic  weights  divided  by  the 
square  roots. 


Helium. 

Li. 

Na. 

K. 

Rb. 

Cs. 

•10 

4-0 

11-53 

54^86 

134-7 

•316 

2.0 

3-395 

7^406 

11-61 

4? 

7 

23 

39 

85-2 

133 

12^65? 

11-5 

11-49 

11-5 

11-46 

The  constancy  of  the  last  line  for  the  alkalies  proves  the 
proposition. 

Whether  the  two  head  series  start  from  a  single  root  or  not  is 
a  point  I  have,  so  far,  not  been  able  to  settle.  The  data  to  hand 
are  not  sufficiently  precise,  or  the  series  too  short.  The  modulus 
advances  in  value  with  the  atomic  weight,  viz..   Helium  =  -94 ; 
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Li  =  -96;  Na-1-2;  K=l-44;  Rb=l-57  and  1-61;  Cs  (probably) 
=  1-75. 

Mr.  William  Sutherland,  who  most  kindly  volunteered  to  assist 
me  in  drawing  up  my  report,  and  has  also  kept  me  informed  of 
the  latest  intelligence  bearing  on  this  paper,  has  discovered  the 
following  remarkable  relation,  communicated  to  me  in  these 
words : — 

"  If  you  take  your  series  of  numbers 

•96         1-2         1-44         1-57  and  1-61     175 
and  write  their  differences  you  get 

•24         -24         -13  or  -17         -18  or  -14 
while  the  differences  of  atomic  weights  are 

16  16  46  48 

whose   square   roots   are   nearly   inversely   proportional   to   the 
previous  numbers." 

My  second  proposition  leads  to  a  considerable  simplification  in 
the  process  of  evolving  the  constants.  After  first  having  ascer- 
tained which  of  the  series  is  the  normal,  /.^.,  yields  precise  results 
with  three  constants  only  according  to  equation  No.  3,  the  roots 
thus  obtained  lead  to  the  determination  of  the  moduli  of  the 
co-ordinated  abnormal  series.  If  a,  b  and  c  are  three  successive 
wave  lengths  with  their  roots  subtracted,  the  modulus  is  found 
by  the  equation — 


n  = 


2(;->)-*(|-') 

My  constants  have  been  obtained  from  three  wave  lengths  only 
for  the  normal  series,  excepting  the  series  b^  of  Sodium,  where 
discrepancies  exceeding  the  probable  limit  of  error  of  observation 
induced  me  to  harmonise  my  results  by  rejecting  the  third  wave 
length  and  employing  in  its  stead  a  mean  value  derived  from  the 
other  members  of  the  series. 

For  the  ultrared  rays  of  Lithium  and  Sodium  I  have  adopted 
the  very  accurate  numbers  found  by  E.  P.  Lewis,  in  preference 
to  those  of  Kaiser  and  Runge.  Swan's  numbers  for  the  same 
part  of  the  spectrum  in  regard  to  Pofcassium,  Rubidium  and 
Caesium  can  only  be  considered  as  widely  approximative.  The 
spectra  of  the  two  last  named  metals  are,  in  my  opinion,  incom- 
plete ;    Rubidium  wanting  another  pair  of  abnormal  series  for 
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its  completion,  and  Caesium  a  pair  of  normal  series.  This  may 
account  for  some  discrepancies  in  my  table  of  wave  length  and 
likewise  reinstate  several  wave  lengths  rejected  in  my  first  paper. 

The  atomic  weights,  taking  Sodium  =  23,  may  be  calculated 
from  proposition  No.  3  as  follows: — Helium  =  3*64;  Na=23; 
K  =  39-05;  Rb  =  85-15;  Cs  =  133-47.  Kaiser  and  Bunge  calculated 
the  atomic  weights  from  the  differences  of  the  vibration  numbers 
and  obtained  the  values,  viz.,  Na=23;  K  =  40*6;  Rb  =  82*6; 
Cs=126. 

I  may  state  here  that  the  same  proportionality  prevails  in  the 
second  group  of  elements,  and  even  in  the  other  groups,  where 
series  have  been  discovered.  In  the  case  of  triplets  the  first  and 
the  third  wave  length  yield  the  proportional  value.  My  investi- 
gations on  those  groups  have,  however,  not  been  concluded.  I, 
therefore,  refrain  from  giving  the  numbers. 

Rydberg's  proposed  law  connecting  the  roots  of  the  subordinate 
series  with  the  headlines  and  root  of  the  principal  series,  although 
not  strictly  true  for  Helium  and  Potassium,  I  have  made  use  of 
for  the  approximate  determination  of  the  modulus  of  the  head 
series  of  Caesium. 

T.  Balmer  has  quite  recently  published  a  formula  similar  to 
mine  with  three  constants.  Its  application  to  the  Helium  lines 
shows  good  accordance,  excepting  the  ^  and  ^  series,  where  it 
fails  to  the  extent  of  more  than  10  Angstroem  units.  His  paper 
is  published  in  Wiedemann's  Aniialen  der  Physik  and  •  Chemie. 
The  same  periodical  is  the  source  from  whence  the  experimental 
data  of  my  paper  have  been  derived,  except  the  Helium  series, 
which  have  been  published  by  Runge  and  Paschen  in  the 
Sitzungsberichte  der  Acadeinie  in  Berlin  last  year. 

In  my  table  of  wave  lengths  the  experimental  values  and  the 
calculated  ones  are  placed  one  above  the  other,  those  on  a  line 
with  E,  E  being  the  numbers  derived  from  observations  and 
corresponding  to  those  immediately  above. 

If  I  may  allow  myself  any  conjectures  regarding  the  nature  of 
the  curves  and  the  origin  of  the  spectrum  lines,  I  consider  the 
curves  to  belong  to  the  conical  order — hyperbolas  in  preference 
— while  the  lines  are  caused  by  the  interference  of  two  light 
waves,  the  distance  of  one  line  from  the  next  following  being 
consistently  2//  +  1. 


.J 

SODIUM. 

«  + 

- 

«i 

a^ 

b^ 

b^ 

c^ 

c^ 

1 

109; 

5896-16 

5890-19 

8194-2 

8183-7 

11392-26 

11380-06 

E 

112 

5896-16 

5890-19 

8194-2 

8183-7 

11403-9 

11381-1 

2 

38 

330307 

3302-47 

5688-26 

5682-90 

6161-15 

6154-62 

E 

38 

3303  07 

3302-47 

5688-26 

5682-90 

6161-15 

6154.62 

3 

31 

2852-91 

2852-91 

4983-94 

4979-30 

5153-72 

5149-19 

E 

31 

2852-91 

2852-91 

4983-53 

4979-30 

5153-72 

5149-19 

4 

29 

2680-50 

2680-62 

467002 

4665-66 

4752-19 

4748-36 

E 

29 

2680-46 

2680-46 

4669-4 

4665-2 

4752-19 

4748-36 

5 

28 

2593-96 

2594-25 

4499-22 

449508 

4545-65 

4542-01 

E 

28 

2593-98 

2593-98 

4500-0 
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Art.  IX. — Contributions  to  the  Palaeontology  of  the 
Upper  Silurian  Rocks  of  Victoria,  hosed  on 
Specimens  in  the  Collections  of  Mr,  George  Sweet, 
Part  I, 

By    W.    S.    Dun. 

(Plate  III.) 
[Read  11th  March,  1897.] 

Some  little  time  ago  Mr.  George  Sweet  of  Brunswick,  Victoria, 
placed  in  the  hands  of  Mr.  R.  Etheridge,  Junr.,  a  collection  of 
Victorian  Silurian  Fossils  for  determination.  Shortly  after  this 
Mr.  Etheridge  was  appointed  to  the  position  of  Curator  of  the 
Australian  Museum,  and,  being  unable  to  devote  the  necessary 
time  to  this  work,  he  suggested  that  I  should  take  it  •  up,  with 
which  suggestion  Mr.  Sweet  generously  agreed.  The  first  part 
of  this  work  is  now  ready,  consisting  of  the  descriptions  of  the 
corals  contained  in  limestones  and  shales  in  the  Mansfield  and 
Kilmore  districts.  As  a  rule  these  forms  are  imperfectly  pre- 
served as  shale  casts,  especially  is  this  the  case  in  the  specimens 
from  Kilmore,  some  of  the  Mansfield  specimens  being  in  a  more 
determinable  condition  in  limestone. 

The  forms  contained  in  the  collection  are  : — -, 
Favosites  gothlandica,  Lamarck. 
Pleurodictyum,  sp. 
Cyathophyllum  elegantulum,  n.sp. 
Cyathophyllum  Mansfieldense,  n.sp. 
Petraia,  sp. 
Monotrypa,  sp. 
Though  this  fauna  is  small,  still  it  is  sufficiently  definite  to 
determine  the  beds  as  of  Upper  Silurian  age.     The  ranges  of  the 
different  species  and  genera  will  be  found  mentioned  later  on. 

The  descriptions  and  records  of  Palaeozoic  Corals  in  Victoria 
are   very    scanty,   there  being  descriptions  of  two  forms  only, 

Favosites  goid/ussi\   D'Orb.,    from    the   beds   classed   as   Middle 

1 
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Devonian,  Buchan,  by  Sir  Frederick  McCoy^  and  Favosites  grandi- 
pora,  Eth.  fil.,  by  Mr.  R.  Etheridge,  Junr.,  from  the  Lilydale 
Limestone.^  Sir  Frederick  records  F.  goldfussi  also  from  Cooper's 
Creek,  Thompson  River,®  associated  with  corals  of  species  allied 
to  CyatJiophyllum  ccespitosum^  Trematopora  ostiolata^  Hall,  and 
Cladopora  fibrosa^  Hall,  and  the  same  species  of  Trematopora 
from  Deep  Creek,  on  the  Thompson  River.  Favosites  fibrosa^ 
Goldfuss,  is  recorded  from  Upper  Silurian  rocks  at  Jamieson,* 
and  also  from  an  Upper  Silurian  sandstone  ridge  between  Whroo 
and  Coy's  Diggings.*^  Heliolites  interstinctus^  Linn.,  has  been 
collected  from  Upper  Silurian  beds  at  Waratah  Bay,*'  and  also 
from  a  locality  live  miles  E.N.E.  of  Redcastle."'  Pleurodictyum 
jnegastomum,  McCoy  (M.S.),  a  form  with  which  our  Pleurodict- 
yum sp.  probably  is  identical,  is  mentioned  in  Sir  Frederick's 
Essay  on  the  Natural  History  of  Victoria  as  occurring  in  the 
Upper  Yarra  District.®  This  form  is  also  quoted  by  Roemer.® 
Stromatopora  concentrica^  Goldfuss,  is  mentioned  as  occurring  in 
the  Devonian  limestones  of  Bindi.^°  Mr.  Etheridge  also  records 
the  occurrence  of  three  distinct  species  of  Stromatopora  from  the 
Wenlock  (Upper  Silurian)  limestone  of  Lilydale."  From  the 
same  locality  Mr.  Cress  well  notes  Heliolites^  sp.,  and  Cyatho- 
phyllum^  sp.^*  Sir  Frederick  McCoy  also  mentions^*  the  occur- 
rence of  new  species  of  fossil  corals  at  Waratah  Bay,  but  gives  no 
clue  as  to  what  they  are.  Species  of  Petraia  have  also  been 
recorded  from  Kal  KaU*  and  Kilmore^**  by  McCoy. 

Judging  from  the  meagre  collections  that  have  hitherto  been 
made  it  would  appear  that  the  Palaeozoic  coral  fauna  was  not  so 
well  developed  in  Victoria  as  in  New  South  Wales  and  Queens- 

1  Prod.  Pal.  Vict.,  1876,  Dec.  4,  p.  16,  t.  35,  f.  1. 

2  Records  Austr.  Mus.,  1890,  i.,  p.  61,  t.  8,  f.  6-9. 
8  Prog.  Rept.  Geol.  Survey  Vict.,  1878,  p.  175. 

4  Op.  cit.,  1877,  p.  157. 
6  Op.  ciL,  1878,  p.  174.     ' 

6  op.  dt.,  1877,  pp.  166,  158. 

7  Op.  cit.^  p.  158. 

8  Ann.  Mag.  Nat.  Hist.,  1867,  xx.,  p.  201. 

9  Lethaea  Geognostica,  1883,  i..  Lief.  2,  p.     . 

10  Prog.  Rept.  Geol.  Survey  Vict.,  1877,  p.  158. 

11  Records  Austr.  Mus.,  1890,  i.,  p.  60. 

12  Proc.  R.  Soc.  Vict.,  1893,  v.  (N.S.),  p.  41. 

13  Ann.  Rept.  Dept.  Mines  Vict,  for  1894  [1895],  p.  18. 

14  Geol.  Survey  Vict.,  Quarter-sheet  3  S.W. 

15  Geol.  Survey  Vict.,  Quarter-sheet  4  N.W. 
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land,  but  as  so  many  of  the  limestones  and  associated  shales 
appear  to  be  favourable  to  the  preservation  of  their  remains,  it  is 
probable  that  systematic  collecting  will  add  more  forms.  It 
seems  strange  that  in  Mr.  Sweet's  large  collections  from  Kilmore 
and  Mansfield  there  are  no  traces  of  Heliolites  and  so  few 
specimens  of  other  forms. 

In  the  preparation  of  these  notes  I  have  often  availed  myself 
of  Mr.  R.  Etheridge's  wide  experience  among  Palaeozoic  corals. 

Class — Actinozoa. 

Order — Zoantharia. 

Sub-Order — Z.  Sclerodermata. 

Section — Perforata. 

Family — Favositidse. 

Genus — Favosites,  Lamarck,  1816. 

(Histoire  Anim.  sans  Vert.,  ii„  p.  204.) 

Favosites  gothlandica,  Lamarck. 

(For  general  synonymy  see  Nicholson,  Tabulate  Corals,  1879, 
p.  46  ;  for  references  to  records  of  occurrences  of  this  species  and 
of  its  variety  F,  goldfussi^  D'Orb.,  in  Australia,  see  R.  Etheridge, 
Junr.,  Catalogue  of  Australian  Fossils,  1878,  pp.  12,  36. 

Favosites  gothlandica^  Nicholson  and  Etheridge,  Ann.  Mag. 
Nat.  Hist.,  1879,  iv.,  p.  209.  R.  M.  Johnston,  Geol.  Tasmania, 
1888,  t.,  ii.,  f.  14.  R.  Etheridge,  Junr.,  Geol.  and  Pal.  Queens- 
land, 1892,  p.  50,  t.  iii.,  f.  1-5. 

In  the  collection  there  are  several  specimens  of  Favosites  which 
can  safely  be  referred  to  this  cosmopolitan  species,  the  size  of 
the  corallites,  the  arrangement  of  the  tabulae,  and  the  general 
appearance  being  similar  to  those  characteristics  as  developed  in 
this  protean  form.  I  group  together  under  this  head  two  forms, 
in  one  of  which  the  corallites  are  larger  than  in  the  other,  but 
taking  into  consideration  Professor  Nicholson's  remarks^  on  this 
subject  and  allowing  for  the  fact  that  in  neither  case  are  the 
mural  pores  visible,  nothing  would  be  gained  by  their  separation. 

1  Tabulate  Corals,  pp.  46-56. 
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Some  of  the  specimens  have  strongly  concave  and  slightly 
irregular  tabulae.  For  the  same  reason  it  would  be  perhaps  better 
to  consider  Sir  Frederick  McCoy's  jF.  goldfussi^  as  he  himself 
remarks,  as  a  synonym  of  F,  goth/andica,  as  Nicholson  has  done 
in  the  case  of  European  specimens.  The  latter  author  remarks  -} 
*As  has  been  previously  said,  F.  gothlandica  was  regarded  by 
Milne-Edwards  and  Haime  as  essentially  a  Silurian  species,  and 
the  corresponding  Devonian  forms  were  separated  by  them  under 
the  name  of  F.  Goldfussi,  This  latter  species  is  separated  by 
its  authors  from  F,  gothlandica  simply  upon  the  ground  that  its 
corallites  are  said  to  be  larger,  and  that  the  mural  pores  are 
more  closely  set  than  in  the  Silurian  form.  The  size  of  the 
tubes  (one  and  a  half  line)  is,  however,  frequently  exceeded  by 
typical  Upper  Silurian  examples  of  F.  gothlandica^  and  under 
any  circumstances  cannot  be  regarded  as  a  character  of  the 
smallest  specific  value,  while  the  mural  pores  exhibit  at  least 
an  equal  variability.  I  am,  therefore,  quite  unable  to  accept 
the  separation  of  F,  Goldfussi  from  F.  gothlandica,^^ 

There  can  be  no  benefit  derived  from  classing  the  forms  in 
different  species  according  to  the  Australasian  horizons  they 
come  from,  as  the  variations  are  as  great  here  as  in  the  Old 
World.  It  would,  I  think,  therefore,  be  better  to  consider  all 
forms  coming  under  the  wide  specific  range  allowed  by  Nicholson 
as  Australian  representatives  of  F,  gothlandica. 

The  species  occurs  in  Victoria  in  rocks  classed  as  Upper 
Silurian  and  Devonian.  In  Queensland  the  limestone  of  the 
Broken  River  (Burdekin),  which  has  been  classed  by  Messrs. 
Jack  and  Etheridge  as  Middle  Devonian,  and  which  may  perhaps 
be  correlated  with  the  Siluro-Devonian  Limestones  of  New  South 
Wales,  as  has  already  been  remarked  by  Mr.  R.  Etheridge,  Junr. 
In  New  South  Wales  it  is  extremely  common  and  variable  and 
occurs  in  Upper  Silurian,  Siluro-Devonian,  and  the  Moonbi 
Limestones  which  have  been  lately  referred  by  Professor  David 
to  the  Devonian. 


1  Prod.  Pal.  Vict.,  1876,  Dec,  iv.,  p.  13,  t.  35,  f.  1-ld. 

2  hoc.  cit.,  p.  54. 
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Genus — Pleurodictyum,  Goldfuss,  1829. 
(Petrefact.  Germanise,  i.,  p.  113). 

Pleupodictyum,  sp.     (?  P.  megastomum,  McCoy,  M.S.) 

(PI.  III.,  Fig.  1). 

In  the  collection  there  are  two  specimens  of  casts  of  this  coral 
from  Kilmore  and  several  from  the  Mansfield  district.  They 
occur  solely  as  casts,  and  though  there  can  be  no  doubt  as  to 
the  generic  position,  it  would  be  difficult  to  assign  specific 
characters  to  them.  The  most  perfect  specimen  is  from  Kilmore, 
and  shows  impressions  of  nine  polygonal  calices  and  a  portion  of 
a  tenth.  These  form  a  more  or  less  circular  corallum.  Extending 
across  it  there  is  an  irregular  depression,  which  may  possibly 
represent  the  impression  caused  by  the  vermiform  body,  and 
would  point  to  the  fact  that  we  have  before  us  the  basal 
portion  of  the  corallum,  especially  as  the  corallites  are  radiating 
outwards.  The  cell  walls  have  been  dissolved  away,  and  their 
position  is  shown  by  spaces  traversed  by  bars  representing  the 
infilled  mural  pores,  so  that  we  have  only  an  internal  cast 
presented.  The  walls  have  been  thick  and  the  septa  numerous 
and  represented  by  broken  ridges,  pointing  to  the  fact  that  the 
septa  in  the  original  condition  were  present  as  rows  of  spines 
rather  than  as  regular  ridges.  The  mural  pores  are  large, 
irregularly  spaced  and  numerous,  as  represented  by  the  bars 
before  mentioned.  The  tabulae  are  slightly  arched  and  not 
perfectly  smooth,  but  covered  with  numbers  of  small  pits 
representing  in  the  original  a  slightly  pustulose  or  spinous 
appearance.  The  largest  tabula  has  a  width  of  ^§  of  an  inch. 
The  specimen  from  Kilmore  showing  the  ten  corallites  has  a 
diameter  of  ^J  of  an  inch. 

From  this  short  description  it  will  be  seen  th«at  there  is  very 
little  to  go  on  as  far  as  specific  d elimination  is  concerned.  Sir 
Frederick  McCoy  has  recorded^  a  form  as  Pkurodictyitm  megas- 
tomum from  the  Upper  Silurian  of  the  Upper  Yarra  District, 
but  so  far  as  I  am  aware  does  not  describe  it.  It  is  quite 
possible  that  our  form  and  this  are  one  and  the  same. 

1  Ann.  Mag.  Nat.  Hist.,  1867,  xx.,  p.  201. 
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As  compared  with  European  species,  and  taking  first  P. 
zorgense,  Kayser,^  from  Sprakebback  in  the  Lower  Devonian 
of  the  Harz,  the  corallites  of  our  form  appear  to  be  larger, 
the  mural  pores  more  numerous  and  the  septal  spines  more 
developed.  Compared  with  P.  seicanum^  Siebel,  as  figured  by 
Kayser,^  the  corallites  are  again  much  larger,  but  the  nature  of 
the  septa  differs  radically  and  the  pores  are  not  so  regular. 
From  the  well-known  P,  problematicum^  Goldfuss,  it  is  also 
separated  by  the  difference  of  size  of  the  corallites,  the  number 
of  mural  pores  and  the  septal  condition. 

There  is  a  very  close  connection  between  the  genera  Pleuro- 
dictyum  and  Michelinia,  and  it  is  possible,  as  pointed  out 
by  Professor  H.  Alleyne  Nicholson,  that  these  two  genera 
will  eventually  be  united.  At  present  corals  of  this  type 
occurring  in  Upper  Silurian  and  Lower  Devonian  beds  are 
referred  to  Pleurodiciyum^  whilst  corals  of  a  somewhat  similar 
type  occuring  in  higher  Devonian  and  Carboniferous  strata  are 
classed  under  Michelinia,  A  very  full  discussion  of  the  relations 
of  these  two  genera  will  be  found  in  Professor  Nicholson's 
works, ^  and  also  in  a  paper  by  Professor  Julien  Fraipont.* 

As  regards  the  American  forms  it  seems  to  approach  nearest 
to  P.  styiophorufn,  Eaton,*  from  the  Hamilton  Group  (Middle 
Devonian). 

Taking  all  these  facts  into  consideration,  there  seems  to  be 
no  alternative  but  to  class  these  specimens  as  Pleurodictyu??i, 
leaving  the  specific  determination  till  more  perfect  specimens  are 
available. 

I  have  seen  in  the  Upper  Silurian  (Wenlock)  rocks  of  Yass, 
New  South  Wales,  a  Pleurodidytim  having  every  appearance  of 
the  Victorian  form,  even  as  to  preservation.  Mr.  John  Mitchell 
has  also  recorded''  the  occurrence  of  Pletirodictyum  in  the  Bowning 
Beds  of  the  same  district,  associated  with  Calymene  Bbwienbachii^ 

1  Abhand.  Geol.  Specialkarte  Preus.  u.  Thuring.  Staat.,  1878,  ii.,  Heft  4,  p.  229,  t.  33, 
f.  9,  10. 

2  hoc.  cit.,  p.  227,  t.  33,  f.  8,  8a,  ?  11. 

8  Tabulate  Corals,  pp.  141-143,  151,  152 ;  Man.  Pal.,  1889,  i.,  pp.  316-318. 

4  Sur  les  affinit^s  des  genres  Favosites,  Emmonsia,  Pleurodictj'um  et  Michelinia  a 
I'occasion  de  la  description  d'une  forme  nouvelle  de  Favositide  du  calcaire  carbonif^re 
sup^rieur.    Ann.  Soc.  Geol.  Beige,  1888,  xvi.,  p.  21-32,  t.  1. 

5  Nicholson,  loc.  cit..,  p.  145,  t.  22,  c  and  d. 

6  Proc.  Linn.  Soc.  New  South  Wales,  1887,  ii.  (2),  p.  412. 
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Acidaspis,  Cromus^  Turrilepas^  etc.  He  says  the  "  specimen  has 
cells  over  half  an  inch  in  diameter,  and  the  whole  specimen 
measures  two  inches  across,"  and  surmises  that  it  may  be  the 
same  as  Sir  Frederick  McCoy's  P.  megastomum,  I  have  recorded^ 
a  species  from  near  Fifield,  New  South  Wales,  and  in  the  Mining 
and  Geological  Museum,  Sydney,  are  specimens  preserved  in  a 
ferruginous  grit  from  Sebastopol  showing  very  large  corallites. 

Pleurodictyum  is  usually  considered  to  be  a  Devonian  fossil,  but 
it  is  possible,  according  to  Nicholson's  remarks,  that  many  of  the 
species  of  Michelinia  described  by  Rominger  from  the  Niagara 
(Upper  Silurian)  Beds  of  N.  America,  may  be  Pleurodictyum, 
The  horizon  of  P.  zorgense  and  P,  selcanum  is  in  beds  which  are 
considered  by  some  to  be  Lower  Devonian,  though  perhaps  it 
would  be  better  to  consider  them  as  passage  beds — equivalents 
of  those  called  by  Dr.  J.  M.  Clarke  the  Helderbergian  of  North 
America  and  the  Hercynian  of  Europe.^  So,  though  Pleurodicty  um 
by  itself  may  not  be  a  very  definite  index  of  Upper  Silurian  age, 
still  in  its  association  with  forms  such  as  those  occurring  at 
Kilmore,  Mansfield  and  Yass  there  is  nothing  anomalous. 

Sub-Order — Zoantharia  Perforata. 

G  rou  p — Cy  athoph  y  Uoidea. 

Family — Cyathophyllidse. 

Genus — Cyathophyllum,  Goldfuss,  1826. 

(Petrefacta  Germanise,  i.,  p.  54). 

Cyathophyllum  elegantulum,  sp.  nov. 

(PI.  III.,  Figs.  5,  6). 

Several  fragments  of  an  exceedingly  elegant  astrseoid  Cyatho- 
phyllum from  Mansfield  occur  in  the  collection.  This  form  is 
made  up  of  corallites  about  one-eighth  of  an  inch  in  maximum 
diameter,  and  five,  six  or  seven  sided,  more  commonly  the 
latter. 

There  is  no  apparent  difference  in  dimensions  between  the 
primary  and  secondary  septa.     The  septa  are  slightly  flexuous, 

1  Ann.  Kept.  Dept.  Mines  and  Agric.  N.S.  Wales  for  1895  [1896J,  p.  189. 
s  The  Hercynian  Question.     Report  of  the  State  Geologist,  New  Yor  k,  for  1888  [1889], 
pp.  408-437. 
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twenty-four  in  number,  and  occupy  about  one-half  the  corallite, 
leaving  a  clear  space  in  the  centre,  none  running  to  the  centre 
and  commingling  into  a  spurious  columella  as  is  so  frequently  the 
case  in  other  species.  The  dissepiments  occupy  about  two-thirds 
of  the  septate  area,  the  in  portion  being  composed  of  a  row  of 
convex  vesicles,  against  which  the  tabulae  abut. 

The  central  clear  space  is  traversed  at  regular  well-marked 
intervals  by  well-developed  convex  tabulae,  about  one-fortieth  of 
an  inch  apart.  The  short  interseptal  loculi  are  traversed  by  the 
dissepiments  for  almost  all  their  distance. 

A  well-marked  character  of  this  peculiar  coral  is  its  distinct 
biareal  disposition  as  regards  the  septa.  In  the  Cyathophyllidse, 
according  to  Nicholson^  (as  typified  by  Cyathophylluni)  **  the  septa 
are  numerous,  alternately  long  and  short,  the  longer  ones  being 
continued  to,  or  nearly  to,  the  centre  of  the  visceral  chamber, 
where  they  are  usually  more  or  less  twisted  and  give  rise  to  a 
sort  of  spurious  columella." 

The  correct  generic  classification  of  this  form  depends  wholly 
upon  the  view  taken  of  the  validity  of  the  non-extension  of  the 
septa  to  the  centre  of  the  visceral  cavity  being  a  specific  rather 
than  a  generic  character.  In  the  Cyathophyllidse  it  is  not 
necessary  that  the  septa  should  pass  to  the  centre  of  the 
corallite,  so  that  there  appears  to  be  no  difiiculty  as  to  its 
family.  The  real  difficulty  is  in  its  generic  position — a  first 
glance  would  suggest  Acervtilaria  as  its  resting  place,  with  which 
it  agrees  in  all  points  except  the  important  one  of  the  formation 
of  a  wall  by  the  thickening  of  the  septa  around  the  inner 
tabulate  area.  Also  in  connection  with  Acervularia^  Nicholson 
says,^  that  "  the  so-called  Acervularice  of  the  Devonian  Rocks  are 
nearly  allied  to  Cyathophyllmn^^''  while  the  true  Acervularia  as 
typified  by  A.  ananas^  Linn.,  from  the  Upper  Silurian  of 
Gothland  would  be  more  correctly  classed  under  the  Astraeidse. 

Weissermel  has  recently  established  a  genus  Storthy^^ophyllum^ 
to  take  in  a  coral  from  the  Bordholm  beds  (Upper  Silurian)  of 
Esthland,  characterised  by  alternate  straight  spine-like  septa, 
free   tabulate   area,    dissepiments   vesicular   and   oblique.      The 

1  Manual  of  Palieontology,  1889,  i.,  p.  286. 

2  hoe.  cii.y  p.  287. 

H  Zeits.  DeJtsche  Geol.  Gesell.,  1894,  xlvi.,  Heft  3,  p.  61.9,  t.  49,  f.  C-7a. 
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author  says  :  "The  new  species  [S.  megalocystis\  is  separated  from 
Pholidophyllum  and  Polyorophe  by  the  possession  of  dissepimental 
tissue  and  from  all  known  genera  with  dissepiments  and  tabulae 
by  the  rudimentary  condition  of  the  septa."  In  connection  with 
Herr  Weissermel's  sections,  it  appears  to  me  hard  to  reconcile 
his  figures  6  and  *la  with  the  descriptions  of  the  one  species,  as  in 
fig.  *la  only  dissepimental  tissue  is  shown,  whereas  in  the  letter- 
press no  mention  is  made  of  any  part  of  the  corallite  being  devoid 
of  septa.  It  appears  to  me  that  apart  from  the  difference  of  the 
arrangement  of  the  dissepiments,  the  relative  proportion  of  the 
central  aseptate  area  and  the  condition  of  the  tabulae,  most  of 
which  points  seem  to  be  of  specific  value  only,  there  is  very  little 
difference  between  the  Mansfield  coral  and  Storthygophyllum 
megalocystts,  Weiss.  If  the  difference  between  the  Victorian 
form  and  some  of  the  described  species  of  astrseoid  Cyaihophyllum 
be  considered  to  be  mainly  one  of  degree,  the  same  would  hold 
good  for  StorthygophylluvL 

I  have  referred  to  all  descriptions  of  astrseoid  Cyathophylla  at 
my  disposal  and  can  find  none  that  approaches  closely  to  this 
form.     C  bolonensis,  Edw.  and  Haime,^  shows  that  the  septa  do 

not  extend  quite  to  the  centre,  though  they  are  much  more 
numerous  and  the  dissepimental  area  is  greater  than  in  our  form. 
For  the  meantime  I  venture  to  class  this  form  under  the 
heading  Cyatkophyllum^  adding  to  it  the  specific  name  of 
eleganiulum, 

Cyathophyllum  mansfleldense,  sp.  nov. 

(PI.  III.,  Figs.  3,  4). 

Several  examples  of  a  simple  turbinate  Cyathophyllum  occur 
embedded  in  limestone  from  Mans6eld. 

Septa  fifty-two,  reaching  to  the  centre  and  intermingling, 
alternately  long  and  short,  but  the  difference  in  length  between 
the  two  orders  is  not  always  very  strongly  marked,  extending  to 
well  within  the  tabulate  area.  The  fossula  can  only  be  faintly 
distinguished. 

In  the  vertical  section  the  dissepimental  area  is  well  marked 
and  easily  distinguished  from  the  tabulate.      The  dissepiments 

1  British  Pal.  Corals,  t.  52,  f.  la. 
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occupy  about  one  half  the  visceral  cavity ;  they  are  small,  vesicular 
and  arranged  obliquely  downwards.  The  tabulae  are  numerous, 
incomplete,  and  vesicular  in  disposition,  those  towards  the  centre 
of  the  calice  being  generally  horizontal,  whereas  those  next  to  the 
dissepimental  area  are  oblique  in  arrangement.  Primordial 
septa  indistinctly  seen  in  some  cases;  the  septa  are  slightly 
thickened  by  stereoplasma. 

I  do  not  think  that  this  form  can  be  confounded  with  any 
hitherto  recorded  from  Australian  rocks,  or  with  any  with 
which  I  am  acquainted  from  foreign  deposits. 

From  C,  sweeti]  Eth.  fil.,^  from  Reid's  Gap,  Queensland,  it 
may  be  readily  distinguished  by  the  general  appearance  of  the 
septa,  the  less  marked  counter  septum,  and  the  absence  of  distinct 
twisting  of  septa  at  the  centre.  There  are  several  undescribed 
forms  from  the  Upper  Silurian  of  Yass  that  approach  closely  to 
C.  mansfieldense. 

Family — Petraiadse. 

Genus — Petraia,  Munster,  1839. 

(Beitrage  zur  Petrefaktenkunde,  i.,  p.  42.) 

Petraia,  sps.  ind. 

(PI.  III.,  Fig.  7,  8). 

Under  this 'heading  are  included  some  imperfect  internal  casts 
of  rugose  corals  from  Kilniore  and  Mansfield.  These  show  the 
spaces  occupied  by  short  septa,  longer  at  the  base  of  the  calycinal 
cup,  and  almost  vanishing  towards  the  mouth,  and  apparently 
alternately  long  and  short.  There  is  no  trace  of  tabulate  or 
dissepimental  structure. 

The  genus  Petraia  includes  corals  characterised  by  the  absence 
of  tabulae  and  dissepimental  tissue  and  septa  well-marked  at  tlie 
base  of  the  calice,  but  represented  by  folds  at  the  top.  Some 
authors  do  not  appear  to  recognise  the  validity  of  this  genus,  and 
though  doubtless  it  has  been  abused,  still  of  late  years  the  general 
opinion  appears  to  be  changing,  and  some  of  the  leading  writers 
on  Palaeozoic  Actinology  give  it  due  rank  as  a  genus — Roeraer,^ 

1  Procs.  Linn.  Soc,  N.  S.  Wales,  1895,  ix,,  p.  521,  t.  40,  f.  3,  4 ;  t.  41,  f.  1. 

2  Lethaea  Geognostica,  1883,  i.,  Lief.  2.,  p.  410. 
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Kunth,^  Kayser,^  Lindstrom,*  Sherzer.*  .  By  others  it  has  been 
considered  generally  as  a  synonym  of  Cyathophylliim, 

Undescribed  forms  of  Peiraia  are  of  pretty  frequent  occurrence 
in  the  Upper  Silurian  of  the  Yass  district,  New  South  Wales, 
which  is  considered  to  be  of  Wenlock  age. 

The  range  of  this  genus  is  from  the  Upper  Silurian  to  the 
Carboniferous. 

Order — Monticuliporidea. 

Genus — Monticulipora,  D'Orb.,  1850. 

(Prod.  Pal.,  i.,  p.  25). 

Sub-Genus — Monotrypa,  Nicholson,  1879. 

(Palaeozoic  Tabulate  Corals,  p.  320). 

Monotrypa,  sp.  ind. 

In  the  collection  there  are  three  specimens  preserved  in  lime- 
stone from  Mansfield,  which,  though  unsatisfactory,  prove  the 
presence  of  Monticuliporoids  in  these  beds,  but  the  internal 
structure  has  been  so  destroyed  by  crystallisation  that  very  few 
details  can  be  made  out  under  the  microscope. 

The  corallites  are  small  and  irregular  in  size,  prismatic,  usually 
four,  five  or  six  sided,  and  form  a  massive  and  probably  globose 
organism.  The  cell  walls  are  thin  and  considerably  thickened 
with  sclerenchyma.  No  trace  of  mesopores  or  acanthopores  can 
be  seen,  neither  are  monticules  present  in  the  specimens  as 
preserved,  though  in  connection  with  this  last  point  it  must  be 
stated  that  it  is  doubtful  that  the  true  surface  of  the  organism  is 
preserved.  The  tabulae  are  complete,  far  apart,  thin,  practically 
horizontal,  and  in  adjoining  tubes  almost  opposite. 

There  appears  to  be  no  differentiation  of  the  corallites  into 
larger  and  smaller. 

From  these  few  points  this  form  would  appear  to  come  closer 
to  Nicholson's  Monotrypa  than  any  other  sub-division  of  Monti- 
culipora,    Though  agreeing  in  many  points  with  species  recorded 

1  Zeits.  deutsche  Geol.  Gesell.,  1870,  xxii.,  p.  37-42. 

2  Abhand.  Geol.  Specialkarte  Preussen,  1878,  ii.,  p.  231. 

8  Bihang  K.  Sv.  Vet.  Akad.,  1883,  viii.,  9,  p.  12  (separate  edition). 
4  American  Geologist,  1891,  vii.,  p.  278. 
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by  this  author^  and  Ulrich,*  it  does  not  appear  to  agree  specifically 
with  any  of  the  forms  described  by  them.  It  is  to  be  hoped 
that  more  perfect  specimens  will  be  available  for  detailed 
examination. 

No  specimens  of  Monticuliporoids  have  hitherto  been  described 
from  Silurian  or  Devonian  Rocks  in  Australia,  though  the 
genus  Stenopora  is  very  abundant  in  the  Permo -Carboniferous 
rocks  of  New  South  Wales,  Queensland  and  Tasmania. 

The  genus  occurs  in  the  Lower  Silurian-Devonian  of  North 
America,  and  the  Lower  Devonian  of  Europe. 

PLATE    III 
Fig.     1.  Pleurodictyum    (?  megastomum,   McCoy,  M.S.) 

Kilmore. 

Fig.    2.  Pleurodictyum.    Mansfield. 

Fig.     3.  Cyathophyllum    mansfieldonse,  Dun.     Longitu- 
dinal section,  x  |.     Mansfield, 

Fig.     4.  Cyathophyllum    mansfleldense.    Transverse  sec- 
tion, X  f .     Mansfield. 

Fig.    5.  Cyathophyllum   elegantulum,  Dun.     Transverse 

section,  x  2.     Mansfield. 

Fig.     6.  Cyathophyllum   elegantulum.      Longitudinal  sec- 
tion, X  2.     Mansfield. 

Fig.     7.   Petraia,  sp.     Kilmore. 

Fig.     8.   Petraia,  sp.     Mansfield. 

Fig.     9.    Favosites  got h land ica.    Portion  of  surface  showing 

corallites.     Natural  size.     Mansfield. 


1  On  the  Structure  and  Affinities  of  the  Genus  Montioulipora,  etc. ,  1881,  pp.  102,  170. 

2  Geol.  Survey  Minnesota,  1895,  iii.,  pt.  i.,  p.  303. 
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Art.   X. — On  Entropy  Meters, 
By  E.   F.  J.   Love,   M.A.,   F.R.A.S., 

Demonstrator  and  Assistant  Lecturer  in  Natural  Philosophy  in  the 

University  of  Melbourne. 

(With  Diagram). 
[Eead  Ist  July,  1897.] 

(1)  Introductory. 

The  physical  quantity,  termed  "the  Thermodynamic  Function" 
by  Rankine,  and  the  "  Entropy  "  by  Clausius — a  name  which  has 
been  finally  adopted  for  it  by  physicists — is  first  encountered  by 
the  student  when  he  is  a  little  way  advanced  in  the  study  of  the 
dynamical  theory  of  heat,  and  he  generally  finds  it  a  stumbling- 
block.  This  is  scarcely  to  be  wondered  at,  seeing  that  no  less  a 
genius  than  Clerk  Maxwell  succeeded  in  giving  three  different 
— and  totally  inconsistent — definitions^  of  this  conception  in 
successive  editions  of  his  "  Theory  of  Heat."  Yet  it  is  definite 
enough ;  entropy  is  as  definite  a  property  of  any  portion  of 
matter  as  is  its  volume,  or  temperature,  or  pressure.  When  a 
body  receives  heat  from  external  sources  its  entropy  is  increased, 
when  it  gives  up  heat  its  entropy  is  diminished ;  the  change  in 
the  entropy  being  measured  by  the  ratio  which  the  transferred 
heat  bears  to  the  absolute  temperature  at  which  the  transfer 
takes  place. 

Special  interest  attaches  to  entropy,  inasmuch  as  it  is  the  only 
physical  property  which  always  increases  when  heat  is  supplied, 
and  diminishes  when  heat  is  abstracted.  A  body  may  receive 
heat — e.g,  during  fusion  or  vaporisation — without  rising  in 
temperature ;  cases  are  even  known — e.g,  saturated  steam — such 
that  the  entrance  of  heat  is  accompanied  by  a  fall  in  temperature. 
Similarly  we  do  not  always  find  the  volume  of  a  body  increased 
by  the  entrance  of  heat;  silver  iodide  contracts  when  its 
temperature  rises,  so  does  ice  during  fusion,  though  both  are 
absorbing  heat.  But  no  considerations  of  this  kind  come  in 
with  regard  to  entropy  ;    if  heat  enter  the  body  its  entropy  rises, 

1  Two  of  these,  moreover,  were  hopelessly  wronjf ;  the  third  was  correct. 
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if  it  leave  the  body  its  entropy  falls ;  to  this  rule  there  are,  and 
can  be,  no  exceptions. 

There  is  no  lack,  then,  of  detiniteness  about  this  property ; 
the  difficulty  in  gi-asping  its  significance  is  due  to  its  lack  of 
familiarity.  We  are  accustomed  to  think  and  speak  of  volumes 
and  temperatures  ;  probably  not  one  educated  man  in  five  could 
define  either  accurately,  but  all  are  fimiliar  with  the  terms. 
The  reason  for  this  is,  in  my  opinion,  to  be  found  in  the  fact 
that  instruments  for  measuring  both  quantities  are  ia  common 
every-dny  use ;  but,  so  far,  we  have  had  no  instrument  for 
measuring  entropy.  The  quantity  ia  therefore  an  unfamiliar 
one  ;  and  the  fact  that  it  can  easily  be  calculated  from  measure- 
ments of  other  quantities  helps  the  student  very  little  in  his 
efforts  to  gain  a  cleiir  idea  of  it. 

These  considerations — combined  with  the  fact  that  the  instru- 
ment, once  constructed,  would  probably  be  useful — have  induced 
me,  for  a  good  many  years  post,  to  search  for  a  mode  of 
measuring  entropy  changes  on  the  scale  of  a  suitable  instrument. 
So  far  I  have  not  succeeded  in  constructing  a  single  apparatus 
which  would  do  this  in  all  possible  cases,  though  I  have  not 
yet  given  up  all  hope  of  ultimate  success  in  this  direction. 
The  difficulty  of  the  investigation  lies  in  the  fact  that  the 
change  which  takes  place  in  tiie  entropy  of  a  body  during  a 
transformation  is  expressed  mathematically  as  the  sum  of  two 
more  or  less  indepeudent  integrals ;  I  do  not  yet  see  how  an 
instrument  is  to  be  made  which  will  evaluate  these  simulta- 
neously and  add  them  together. 

This  difficulty  is  avoided  if  we  restrict  the  generality  of  the 
apparatus.  The  restriction  is  by  no  means  such  a  disadvantage 
as  it  may  appear  at  first  sight,  seeing  that,  in  the  great  majority 
of  the  transformations  we  meet  with  in  practice,  one  or  other  of 
the  three  quantities  on  which  the  measurement  of  the  entropy 
depends  is  kept  constant ;  only  one  instrument  is  then  required 
for  observation  of  the  entropy  change. 

If  we  design  instruments  to  measure  entropy  changes  at 
constant  pressure,  constant  volume,  and  constant  temperature, 
three  will  be  required ;  one  will  do  the  measurements  both  at 
constant  pressure  and  constant  volume  for  either  solids,  liquids, 
or  gases ;  but  two  will  be  required  for  constant  temperature,  ona 
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for  solids  and  liquids,  the  other  for  gases.  Moreover,  if  the  two 
instruments  suited  to  the  particular  state  of  matter  under 
consideration  be  employed  together,  the  algebraic  sum  of  their 
indications  will  give  the  change  of  entropy  during  any  transfor- 
mation, whether  the  pressure,  volume,  or  temperature  be 
changing,  or  all  three  change  together;  provided  that  no  such 
change  of  physical  state  as  fusion  or  condensation  occur  during 
the  process. 

About  two  years  ago  I  worked  out  the  first  rough  ideas  of  the 
designs  for  two  entropy  meters,  working  models  of  which  are 
on  the  table  to-night;  but  the  detailed  calculations  and  the 
construction  of  the  apparatus  were  only  completed  lately. 

(2)  Entropy   Meter   for   Constant   Pressure   or    Constant 

Volume. 

The  construction  of  this  instrument  is  based  on  the  following 
considerations : — 

If  we  denote  volume  by  v,  absolute  temperature  by  T,  pressure 
by  /,  quantity  of  heat  by  Q,  and  entropy  by  <^,  the  definition  of 
entropy  gives  us  at  once 


V8<^/p         \8Q/p 
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8T/p  •   V8T  _ 

KpVsT/p 
where  Kp  denotes  the  specific  heat  at  constant  pressure 
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Dropping  the  suffixes  and  integrating,  we  have 
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been  able  to  construct  a  model  for  this  case,  as  I  do  not  possess 
a  piezometer. 

For  a  gas,  equation  (3)  becomes 
df^^a,  p  dv* 
whence  (by  the  gaseous  laws)  we  obtain 

Hence  entropy  change  in  this  case  can  be  measured  on  a 
pressure  gauge  provided  with  a  logarithmic  scale,  being  propor- 
tional to  the  difference  of  the  napierian  logarithms  of  the  initial 
and  final  pressures. 

Here  p^  is  one  atmosphere,  or  1*016  x  10®  dynes,  and  Vo  is  the 
specific   volume   of   the   gas   under   consideration.      The    latter 

quantity  for  air  is  773-4  cm.,  so '^^^°  =  2-88  x  10® 

The  difference  of  the  napierian  logarithms  is  independent  of 
the  value  of  the  unit  of  pressure.  It  is  convenient,  however,  to 
arrange  the  zero  reading  to  correspond  to  a  pressure  of  one 
atmosphere.  Hence,  if  we  graduate  our  scale  so  that  2*88 
xloge/ — where/  is  estimated  in  atmospheres — corresponds  to 
the  division  marked  1,  the  readings  will  give  directly  the  entropy 
changes  for  air,  reckoned  in  millions  of  mechanical  units;  to 
obtain  the  same  quantity  for  any  other  gas  we  have  only  to 
divide  the  readings  by  the  specific  gravity  of  the  gas  referred 
to  air. 

The  model  shown  (see  also  Fig.  2),  is  constructed  in  accordance 
with  these  principles ;  its  graduations  will  measure  entropy 
changes  corresponding  to  an  isothermal  variation  of  pressure 
between  -^j^^h.  of  an  atmosphere  and  2  atmospheres.  It  is  simply 
an  old  pressure  gauge — recording  between  these  limits — which 
has  been  supplied  with  a  new  scale.  If  the  results  be  required 
in  thermal  units,  all  readings  must  be  divided  by  42 ;  the 
quotients  give  the  entropies,  measured  from  the  arbitrary  zero 
of  the  scale,  directly  in  thermal  units. 

Had  the  molecular  volume  been  taken  for  Vo  instead  of  the 
specific  volume,  the  instrument  would  have  been  direct-reading 
for  all  gases. 
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Art.  XL — On  a  Method  of  Determining  the  Specific  Heat 
of  a  Liquid,  especially  of  Solutions, 

(With  Diagram). 

By  Walter  Rosenhain. 

[Read  12th  August,  1897.] 

The  subject  of  the  present  research  was  suggested  to  me  in 
November,  1896,  by  Professors  Lyle  and  Masson,  and  my  object, 
in  the  first  place,  was  to  find  a  convenient  and  satisfactory  method 
for  the  accurate  determination  of  the  specific  heats  of  liquids ; 
this  method  it  was  intended  to  apply  to  an  extensive  series  of 
determinations  of  the  specific  heats  of  solutions,  with  a  view  to 
establishing  on  an  accurate  basis  the  relation  between  the  degree 
of  concentration  and  the  specific  heat  of  a  solution.  With  this 
object  in  view,  the  experimental  method  was  required  to  comply 
with  a  variety  of  somewhat  contradictory  conditions.  Accuracy 
being  the  primary  object,  the  most  desirable  course  seemed  to  be 
to  follow  tlie  lead  of  Griffith  and  other  recent  workers  in  calori- 
metry,  and  make  the  experiments  on  a  large  scale,  and  to  use 
large  masses  of  the  substances  to  be  experimented  upon ;  but,  on 
the  other  hand,  some  of  the  substances  to  be  used  were  likely  to 
be  rare  chemicals,  and  the  great  expense  prohibited  the  use  of 
large  quantities.  Further,  as  such  substances  as  alcohol,  ether, 
chloroform  etc.,  were  to  be  used  as  solvents,  the  prevention  of 
evaporation  became  of  importance.  Beyond  these  special  con- 
ditions applying  to  the  particular  purpose  in  view,  the  general 
considerations  afiecting  all  calorimetric  methods,  such  as  the 
accurate  measurement  of  the  various  temperatures  involved,  pre- 
vention or  measurement  of  the  loss  of  heat  by  radiation,  and  the 
efficient  stirring  of  the  contents  of  the  calorimeter  had  all  to  be 
carefully  regarded. 

The  first  method  which  was  tried  depended  upon  the  thermo- 
electric measurement  of  a  diflference  of  temperature. 

The  calorimeter  was  a  cylindrical  vessel  of  thin  brass,  nickel- 
plated  ;  it  hung  by  a  flange  packed  up  with  asbestos-paper,  inside 
another  similar  but  larger  vessel  forming  an  annular  air-space ; 

2a 
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the  second  vessel  was  similarly  hung  inside  a  third  vessel,  and 
this  finally  hung  in  a  cylindrical  outer  shell  of  galvanised  iron. 
The  whole  formed  a  "nest"  of  calorimeters  very  much  like  a  nest 
of  beakers,  but  each  vessel  was  in  contact  with  the  next  only 
along  a  small  flange,  and  to  minimise  conduction  at  these  points 
strips  of  asbestos-paper  were  interposed.  The  calorimeter  itself 
held  about  200  grams  of  water,  and  the  system  of  air-spaces  and 
polished  metal  shields  protected  it  very  effectively  from  radiation 
and  convection  from  the  sides  and  bottom.  The  top,  however, 
could  only  be  protected  by  a  small,  moveable  lid  to  allow  of  the 
manipulations.  The  temperature  of  the  water  in  the  calori- 
meter was  read  on  a  large  mercury  thermometer  divided  to 
one-hundredth  of  a  degree  Centigrade.  Attached  to  the  outer 
shield  was  a  small  piece  of  clock-work  driving  a  spindle  carry- 
ing a  small  screw-propeller  immersed  in  the  calorimeter.  The 
liquid  to  be  experimented  upon  was  enclosed  in  a  small,  flat,  silver 
flask,  holding  about  twenty  cubic  centimetres.  The  mouth  of 
this  flask  was  closed  with  a  tightly-fitting  ebonite  stopper; 
through  two  suitable  holes  in  this  stopper  passed  a  fine  copper 
and  german-silver  wire  respectively ;  inside  the  flask  these  were 
soldered  together  and  coated  with  a  thin  coat  of  paraffin,  thus 
forming  one  thermo-electric  junction.  A  second  and  similar 
junction  was  placed  in  the  calorimeter  close  to  the  bulb  of  the 
large  thermometer,  and  the  pair  of  junctions  were  connected  with 
a  low-resistance  reflecting  galvanometer  showing  a  spot  of  light 
on  a  scale.  The  procedure  was  then  as  follows — first  both  cal- 
orimeter and  silver  receptacle  were  weighed  both  empty  and  then 
with  their  contents  ;  everything  being  put  in  its  place,  the  small 
silver  receptacle  was  warmed,  in  an  air-bath,  to  a  temperature 
considerably  above  that  required  for  the  experiment — then  it  was 
wrapped  in  cotton-wool  and  allowed  to  cool  slowly,  the  observer 
keeping  it  agitated  and  in  the  meantime  noting  the  reading  of 
the  thermometer  in  the  calorimeter.  At  the  first  heating,  the 
spot  of  light  was  generally  driven  completely  off"  the  scale,  but  as 
the  contents  of  the  receptacle  cooled  the  spot  re-appeared.  As 
soon  as  the  spot  approached  to  within  a  few  divisions  of  one 
particular  reading,  the  stirrer  was  started,  the  large  thermometer 
read,  and  the  silver  flask  taken  from  its  wrappings  was  brought 
close  to  the  calorimeter,  and  at  the  instant  that  the  spot  of  light 
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crossed  the  specified  division,  the  flask  was  dropped  into  the 
calorimeter  and  the  rise  of  temperature  noted  on  the  large 
thermometer. 

Theoretically  this  is  a  very  simple  process  and  should  give 
very  good  results,  but  the  difficulties  were  found  to  be  practically 
insurmountable.  The  first  difficulty  met  with  was  the  accurate 
calibration  of  the  galvanometer  scale  in  terms  of  degrees  centi- 
gnide.  Thermometer  bulb  and  junction  were  put  into  as  close  a 
contact  as  possible,  and  the  temperatures  of  the  vessels  in  which 
they  were  immersed  were  carefully  regulated,  and  yet  no 
constancy  of  results  could  be  obtained.  The  resulting  conviction, 
that  thermo-electric  junctions  are  not  reliable  to  an  accuracy  of 
one  per  cent,  when  used  to  measure  differences  of  temperature,  I 
find  to  be  shared  by  a  number  of  those  who,  like  myself,  have 
attempted  to  use  them  in  this  way ;  but  the  inaccuracies  of  this 
method,  as  revealed  by  comparing  the  results  of  a  number  of 
experiments,  were  far  greater  than  could  be  accounted  for  merely 
by  the  variations  of  the  thermal  junctions.  The  explanation 
seems  to  lie  in  a  fact  which  I  frequently  observed ;  theoretic- 
ally the  thermometer  in  the  calorimeter  should  show  its 
maximum  indication  at  the  instant  that  the  spot  of  light  on 
the  galvanometer-scale  returns  to  its  zero  position,  for  this  is 
supposed  to  indicate  that  the  two  junctions  are  at  the  same 
temperature,  and  that  state  once  reached  there  should  be  no 
further  rise.  In  practice  this  was  never  the  case ;  at  times  the 
thermometer  reached  its  maximum  before  and  at  others  after  the 
galvanometer  had  returned  to  zero.  This  was  probably  due  to 
one  or  both  of  two  causes,  viz.,  either  a  lagging  or  retardation  in 
the  action  of  the  junctions  or  insufficient  agitation  and  mixing 
among  themselves  of  the  contents  of  both  the  calorimeter  and 
the  small  silver  flask.  In  either  case  the  temperature  indicated 
by  the  galvanometer  is  not  the  mean  temperature  of  the  liquid 
surrounding  the  junction,  and  if  this  is  the  case  when  both 
junctions  are  inside  a  well-protected  calorimeter  in  which  the 
temperature-differences  are  very  small,  the  uncertainty  as  to  the 
temperature  of  the  contents  of  the  small  silver  flask  at  the 
moment  of  immersion  must  be  very  considerable,  as  at  that 
instant  the  outside  of  the  flask  is  necessarily  exposed  to  the  air. 
Keeping  the  flask  in  agitation  only  confirms  these  doubts,  as  it 
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sets  up  considerable  oscillations  in  the  galvanometer,  and  these 
oscillations  can  only  be  due  to  a  very  considerable  want  of 
uniformity  of  temperature  in  the  contents  of  the  receptacle, 
while  in  themselves  they  make  it  very  difficult  to  decide  at  what 
instant  a  certain  deflection  of  the  galvanometer  has  been  reached. 
Two  other  causes  further  increase  the  risk  of  error : — in  order  to 
admit  the  silver  receptacle,  the  calorimeter  must  be  opened  and 
this  introduces  errors  due  to  radiation  and  convection  chiefly 
from  the  person  of  the  operator,  who  must  come  close  up  to  the 
apparatus,  and  also  allows  of  evaporation,  and  the  amount  of  this 
evaporation  can  hardly  be  determined  by  re-weighing  as  the 
removal  of  the  silver  flask  would  carry  away  a  certain  amount  of 
water. 

Any  one  of  these  objections  would  in  itself  have  been  almost 
sufficient  to  justify  the  rejection  of  the  method,  but  all  of  these 
sources  of  error  had  to  be  carefully  avoided  when  the  next 
method  was  devised ;  and  though  each  is  fairly  obvious,  it 
required  a  good  deal  of  experimenting  to  detect  and  localise  it. 

The  first  step  in  the  attempt  to  improve  the  method  was  in  the 
direction  of  avoiding  temperature-effects  due  to  the  proximity  of 
the  observer  to  the  apparatus,  and  the  attempt  was  made  to  carry 
out  the  manipulations  by  means  of  rods  and  pulleys  worked  from 
a  distance,  the  thermometers  being  read  by  telescope.  This 
succeeded  in  so  far  as  to  avoid  the  rapid  fluctuations  in  the  tem- 
perature of  the  calorimeter  just  prior  to  immersing  the  silver 
flask,  but  the  difficulties  with  the  thermal  junctions  still  remained. 
The  introduction  of  a  number  of  junctions  into  both  vessels  would 
perhaps  have  given  a  nearer  approach  to  a  correct  mean  difference 
of  temperature,  but  the  conduction  of  heat  along  the  wires  would 
have  introduced  a  corresponding  disadvantage. 

Guided  by  the  failures  in  this  direction,  a  start  was  then  made 
on  rather  different  lines.  The  first  trials  of  the  new  method  were 
made  in  a  very  primitive  manner,  in  order  to  give  some  idea 
whether  it  would  be  worth  while  to  construct  the  proper 
apparatus.  A  large  cylindrical  tin  vessel  of  about  ten  litres 
capacity  had  coiled  in  it  several  feet  of  lead-pipe — it  was,  in  fact, 
the  condenser  belonging  to  a  still  used  in  the  laboratory  for 
distilling  water.  This  formed  the  calorimeter,  and  through  the 
pipe  was  run  a  stream  of  warm  water  so  regulated  as  to  flow  in 
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at  one  end  at  an  approximately  constant  velocity  and  constant 
temperature.  At  both  upper  and  lower  end,  as  close  as  possible 
to  where  the  pipe  became  immersed  in  the  water  of  the  calori- 
meter, a  thermometer  was  inserted ;  the  temperature  of  the  calori- 
meter was  read  by  the  same  thermometer  as  had  been  used  in  the 
previous  method  ;  the  same  stirrer  was  also  used,  but  now  driven 
by  a  water-motor  running  300  to  400  revolutions  per  minute. 
Everything  having  been  working  for  some  time,  the  experiment 
consisted  in  catching  and  then  weighing  the  quantity  of  water 
running  through  the  lead  spiral  while  the  temperature  of  the 
calorimeter  rose  through  a  given  range,  say  4°C.,  the  temperature 
of  the  in-  and  out-flowing  stream  being  noted  at  equal  intervals  of 
rise  of  temperature  of  the  calorimeter,  viz.,  at  every  tenth  of  a 
degree.  The  results  obtained  from  this  rough  apparatus  were  so 
encouraging  that  I  proceeded  to  construct  a  better  apparatus.  The 
"  nest"  of  calorimeters  was  again  used,  but  the  innermost  one  was 
discarded  and  the  next  largest  used  as  the  calorimeter ;  it  had  a 
capacity  of  about  400  to  500  cubic  centimetres,  and  had  two  metal 
vessels  and  two  air-spaces  as  a  protection  from  radiation  and 
convection  on  sides  and  bottom ;  but  by  the  new  method  the  top 
could  be  protected  also,  and  this  was  done  by  two  sheaves  of  cork 
about  three-eighths  of  an  inch  thick  and  leaving  an  air-space  of 
about  one-eight  of  an  inch  between  them.  In  these  corks 
suitable  holes  were  cut  to  just  admit  the  thermometer,  the  spindle 
of  the  stirrer  and  the  ends  of  the  spiral  tube.  This  latter 
proved  much  the  most  difficult  part  of  the  apparatus  to  obtain. 
Properly  such  a  spiral  tube  should  be  made  of  silver  or  platinum 
with  glass  ends,  but  such  a  thing  was  not  to  be  obtained  in 
Melbourne,  and  circumstances  did  not  permit  of  my  delaying  the 
experiments  until  I  could  have  obtained  a  spiral  from  England ; 
consequently  I  had  to  fall  back  on  glass  tubing  as  a  substitute. 
My  first  spiral  was  made  for  me  by  a  Melbourne  glass-blower,  but 
later  on  I  succeeded  in  making  them  myself,  though  at  no  small 
expense  of  shattered  glass.  From  many  points  of  view,  however, 
glass  is  not  suitable  to  this  purpose,  partly  on  account  of  its 
fragility  and  also  because  its  conducting  power  is  small ;  but  beyond 
this  there  seems  to  be  a  tendency  for  the  liquid  in  the  calorimeter 
to  stick  to  the  glass  far  more  than  it  does  to  metal  and  so  to  hinder 
what  is  of  the  greatest  importance  in  a  calorimeter — a  free  and 
uniform  circulation. 
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On  account  of  the  great  and  obvious  convenience  for  this  pur- 
pose, another  attempt  was  made  to  use  thermal  junctions  to 
measure  the  difference  of  temperature  between  the  in-  and 
out-flowing  stream.  It  was  impossible  to  use  a  delicate  ther- 
mometer, with  its  large  bulb,  in  a  satisfactory  way  to  measure 
the  temperature  of  so  small  a  stream  of  water,  and  further,  the 
thermal  junction  could  be  pushed  down  the  end  of  the  tube  just 
far  enough  to  give  the  temperature  inside  the  spiral  at  the  very 
point  where  it  entered  or  left  the  surface  of  the  water  in  the 
calorimeter.  But  repeated  attempts  at  accurate  calibration  only 
gave  in  inconsistent  results,  and  the  use  of  thermal  junctions  and 
with  it  of  this  method  of  working  had  to  be  abandoned  for  the 
time  being  in  favour  of  a  method  that  now  suggested  itself,  in 
which  delicate  mercurial  thermometers  could  be  used  throughout. 
Nevertheless,  I  am  still  inclined  to  think  that  the  above  mode  of 
working,  combined  with  an  electrical  resistance  method  of 
measuring  temperatures  is  likely  to  give  results  as  good,  and 
possibly  better  than  those  actually  attained  with  the  method 
next  to  be  described. 

The  same  calorimeter,  glass  spiral  tube,  stirrer,  etc.,  were  used 
for  this  method,  but  the  experiment  consists  in  simply  running 
into  the  spiral  tube  a  quantity  of  hot  water  sufficient  to  fill  all  or 
nearly  all  of  that  part  of  the  tube  which  is  immersed  in  the 
liquid  of  the  calorimeter.  The  liquid  whose  specific  heat  it  is 
desired  to  measure  may  be  used  either  in  the  calorimeter — and  if 
400  cubic  centimetres  are  obtainable  this  is  the  more  desirable 
course — or  else  pure  water  may  be  placed  in  the  calorimeter  and 
the  experimental  liquid  may  be  heated  and  run  into  the  spiral. 
In  either  case  an  experiment  is  first  made  with  pure  water,  and 
the  calculations  become  very  simple. 

If  $1  be  the  temperature  of  the  hot  liquid 

Oq  be  the  initial  temperature  of  the  liquid  in  the  calorimeter 
0  be  the  maximum  temperature  of  the  liquid  in  the  calorimeter 
Wj  be  the  weight  of  the  hot  liquid  run  into  the  spiral 

Wo liquid  in  the  calorimeter 

and  cTj  and  ctq  their  respective  specific  heats ;  then,  if 

W  be  the  water  -  equivalent  of  the  entire  calorimeter  and 
its  contents,  we  have 

W:(^i-^)Ti  =  W(e-^„)        -        -        -        -       (/) 
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If  water  be  used  in  both  places  and  we  neglect  for  the  moment 
the  variations  in  the  specific  heat  of  water  and  assume  it  to  be 
unity,  then 

or  W=wi(^i~^) 

The  water-equivalent  of  the  apparatus,  exclusive  of  contents 
is  therefore 

e-e,       '-    '■ 

If  the  liquid  of  unknown  specific  heat  o-q  be  now  used  in  the 
calorimeter,  we  have 

Wi(^x-^)  =  (W.+Wo<r„)  (6-6,) 

.  „  _  w,(^i-<?)-W,(^-Oo) 

MO-Oo) 
If  the  liquid  of  unknown  specific  heat  be  used  in  the  spiral, 

we  have 

w,a,{e,-e)=w(o-e,) 

or  a  -  ^itll^ 

Generally  speaking,  there  will  be  corrections  for  the  variation 
in  the  specific  heat  of  water  and  also  corrections  for  losses  of 
heat  by  radiation,  but  their  application  is  simple  and  requires 
no  special  reference. 

I  will  now  proceed  to  show  in  detail  how  each  of  the  quantities 
involved  in  the  above  equations  is  measured,  and  also  what 
degree  of  accuracy  is  to  be  attained  in  each  measurement. 

Oi — the  temperature  of  the  hot  liquid.  About  twenty  to 
twenty-three  grams  of  the  liquid  are  poured  into  a  glass  tube 
(a) — see  diagram — enclosed  in  a  large  tin  vessel  (d)  suitably 
shaped  and  containing  about  twelve  litres  of  water.  This 
vessel  is  well  screened  by  two  felt  screens  so  as  to  intercept 
as  much  as  possible  of  its  radiation  and  especially  to  screen 
the  calorimeter;  the  water  in  it  is  kept  at  a  temperature  of 
from  50°  to  60''C.  by  means  of  a  very  small  gas  jet  beneath  it> 
and  its  temperature  can  be  kept  constant  within  one-tenth  of  a 
degree  for  hours  together.  As  will  be  seen  from  the  diagram, 
the  glass  tube  passes  through  the  water-jacket  diagonally,  and 
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its  upper  end  projects  through  a  hole  in  the  lid  of  the  tin  vessel. 
This  end  is  closed  by  a  cork,  and  through  a  hole  in  this  cork 
passes  the  stem  of  a  delicate  thermometer  graduated  to  tenths 
of  a  degree  Centigrade.  At  its  lower  end  the  glass  tube 
contracts  to  the  same  bore  as  that  of  the  glass  spiral  in  the 
calorimeter  and  passes  out  through  the  rubber  stopper  (r). 
This  stopper  is  about  half  an  inch  thick,  and  the  glass  tube 
ends  about  half  way  through  it.  This  end  of  the  glass  tube 
is  slipped  into  the  end  of  a  rubber  tube,  which  is  left  projecting 
outside  for  about  three  inches ;  a  pinch-cock,  made  of  two  pieces 
of  wood  so  as  to  release  very  suddenly,  grips  the  rubber  tube  just 
as  it  leaves  the  stopper — while  the  liquid  is  in  the  hot  jacket, 
this  is,  of  course,  closed.  The  object  of  this  arrangement  is  to 
ensure  that  all  the  contents  of  the  "hot"  tube  shall  be  at  the 
jacket  temperature,  and  the  pinch-cock  contracting  the  rather 
stiff  rubber  tube  up  to  the  point  where  it  is  slipped  over  the 
glass  tube  and  so  holding  all  the  hot  liquid  well  within  the  jacket. 
This  arrangement  is  further  preferable  to  a  stop-cock  on  account 
of  the  speed  and  certainty  with  which  it  can  be  manipulated, 
and  this  is  of  importance,  as  it  reduces  any  loss  of  heat  by 
radiation  during  the  passage  of  the  liquid  along  the  inch  or  so 
of  rubber  tubing  used  to  connect  the  tube  in  the  jacket  with 
the  spiral  tube  in  the  calorimeter  at  the  instant  of  making  the 
experiment.  When  it  is  desired  to  use  as  the  "  hot "  liquid  any 
substance  such  as  benzine  which  would  attack  the  rubber  tubing 
this  arrangement  could  not  be  used,  but  a  suitable  quick-acting 
glass  stop-cock  could  no  doubt  be  obtained. 

The  water-jacket  being  kept  warm  by  means  of  a  gas-jet 
placed  below  it,  there  was  a  possibility  of  considerable  differences 
of  temperature  existing  between  various  parts  of  the  jacket-water, 
and  it  was  thought  that  a  mechanical  stirrer  would  have  to  be 
used,  but  it  was  found  that  with  everything  in  steady  work  the 
temperature  changes  were  so  very  slow  and  the  differences  of 
temperature  in  various  parts  of  the  jacket  so  inappreciable  that 
stirring  was  unnecessary;  shifting  the  thermometer  bulb  from 
the  highest  to  the  lowest  portion  of  the  hot  liquid  in  the  glass 
tube  produced  no  visible  motion  of  the  mercury,  and  it  was 
therefore  assumed  as  sufficiently  accurate  to  take  the  reading  of 
this  thermometer  as  the  mean  temperature  of  the  hot  liquid. 
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The  quantity  entering  into  the  result  is  Oi  -  0,  and  being  between 
30°  and  40°C,  an  error  of  •02''C  in  the  reading  of  the  tenth  ther- 
mometer would  only  affect  the  result  to  the  extent  of  '06  per 
cent.;  on  the  other  hand,  the  quantity  O-OqIs  the  difference  of 
two  readings  of  the  one-hundredth  thermometer  in  the  calori- 
meter, and  its  value  is  approximately  2°C.  Reading  this  ther- 
mometer with  a  lens  and  taking  the  greatest  possible  care  to 
avoid  any  errors  from  parallax,  it  is  perhaps  possible  to  estimate 
its  readings  to  '001  **C,  but  an  error  of  'OOF  is  very  easily  made 
in  the  reading,  and  it  is  very  probable  that  the  instrument  itself 
is  not  really  reliable  to  more  than  'OOS^C,  and  this  really  gives  a 
limit  to  the  accuracy  which  the  apparatus  can  be  relied  upon  to 
give,  of  about  '2  per  cent.  Consequently  the  arrangements  for 
determining  Oi  were  considered  to  be  amply  accurate.  From  the 
table  of  specimen  results  given  at  the  end  of  this  paper  it  will  be 
seen  that  sets  of  results  were  actually  obtained  that  showed  a 
greater  degree  of  accuracy  than  that  claimed  above,  but  these 
results  are  obtained  under  exceptioiiably  favourable  circumstances, 
and  serve  rather  to  show  the  possibilities  of  this  method  when  all 
such  causes  as  tend  to  accentuate  instrumental  difficulties,  viz.. 
variations  of  temperature  range  or  masses  used,  are  eliminated, 
than  what  can  be  regularly  obtained  when  such  exceptional  con- 
ditions are  not  available.  As  an  instance  of  what  is  here 
referred  to,  one  example  of  such  a  special  circumstance  may  be 
mentioned.  The  large  hundredth  thermometer  used  in  all  these 
experiments  has  a  range  of  only  6**C,  and  is  fitted  with  an 
arrangement  for  changing  the  value  of  its  zero  by  adding  mercury 
to  the  column  in  the  stem  or  by  removing  some.  Now  one  of 
the  greatest  difficulties  in  the  use  of  such  a  finely-divided  instru- 
ment is  the  "  sticking "  of  the  mercury  and  the  consequent 
motion  of  the  thermometer  by  "jerks."  To  avoid  errors  due  to 
this  cause,  the  water-motor  driving  the  stirrer  was  so  arranged 
as  to  keep  the  thermometer  in  a  slight  tremor  ;  this  is  not  a  good 
condition  for  taking  an  accurate  reading,  and  the  motor  had 
always  to  be  stopped  at  the  instant  of  taking  the  reading.  This 
left  room  for  a  small  amount  of  sticking,  and  it  was  found  that 
at  some  times  this  would  be  very  much  more  marked  than  at 
others,  depending  apparently  upon  what  particular  portion  of  the 
mercury  was  in  the  stem.     This  alone  accounts  for  the  fact  that 
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on  some  days  the  observations  would  be  in  much  better  agree- 
ment than  on  others.  Another  source  of  error,  and  one  which 
eluded  pursuit  for  some  time,  was  due  to  allowing  any  parts  of 
the  apparatus  inside  the  calorimeter  to  be  in  contact,  especially 
the  thermometer  bulb  and  the  glass  spiral  or  the  wall  of  the 
calorimeter ;  errors  due  to  this  cause  frequently  amounted  to 
2  or  3  per  cent.,  and  it  is  a  little  difficult  to  see  why  this  should 
be  the  case.  One  further  reservation  must  be  made — the 
experiments  here  described  were  made  with  a  view  of  testing  the 
method  of  working,  and  all  that  was  desired  was  a  series  of 
mutually  agreeing  results,  the  absolute  accuracy  being  of  much 
smaller  importance  for  this  purpose.  Consequently  it  was  not 
thought  necessary  to  standardise  the  thermometers  by  direct 
comparison  with  the  air  thermometer,  but  this  will  have  to  be 
done  before  actual  results  can  be  obtained. 

With  all  the  above  sources  of  difficulty  and  error  in  view,  it 
does  not  seem  too  much  to  say  that  for  very  accurate  thermal 
measurements  a  mercurial  thermometer  is  unsatisfactory,  and 
that  the  electrical-resistance  thermometer  will  have  to  be  em- 
ployed, and  with  it  a  much  greater  degree  of  accuracy,  perhaps 
even  to  1  part  in  4000  or  5000  may  be  attained. 

The  various  weights  required  were  very  simply  determined, 
but  even  here  the  attainment  of  the  greater  accuracy  was 
hindered  by  the  fact  that  the  Physical  Laboratory  of  the  Mel- 
bourne University,  where  these  experiments  were  carried  out, 
did  not  possess  an  accurate  balance  large  enough  for  the  pur- 
pose, and  the  balance  used  was  not  only  rather  heavily  strained 
by  the  load  but  was  not  under  favourable  conditions  for  sen- 
sitiveness. The  only  point  requiring  special  reference  is  the 
determination  of  the  weight  (W^)  of  the  hot  liquid.  This  is 
found  by  weighing  the  calorimeter  and  apparatus  together  with 
its  contents  before  and  after  the  experiment ;  the  increase  of 
weight  was  then  the  weight  of  hot  liquid,  that  had  actually 
entered  the  glass  spiral,  free  from  all  assumptions  as  to  how 
much  remained  in  the  tube  in  the  hot  jacket  or  similar  un- 
certainties. 

One  very  important  advantage  of  this  method  is  the  ease 
with  which  the  experiments  on  any  liquid  can  be  repeated  under 
similar   conditions,  so  as  to   check   the    experimental   work  in 
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every  way.  All  that  is  required  is  to  pump  out  the  contents 
of  the  spiral,  wash  it  out  with  distilled  water,  pump  this  out 
and  rinse  the  spiral  with  a  little  spirits  and  then  apply  an 
air-pump  for  half  an  hour  to  thoroughly  dry  the  interior  of 
the  spiral.  During  all  this  time  the  contents  of  the  calori- 
meter are  in  no  way  disturbed,  the  covers  and  shields  are  not 
removed  and  no  evaporation  can  go  on.  While  the  spiral  is 
being  dried,  the  tube  in  the  jacket  is  re-iilled  and  all  will  be 
in  a  steady  condition  again  by  the  time  the  spiral  is  dry. 
Then  the  motor  is  re-connected,  and  a  few  seconds  before  the 
experiment  is  to  take  place  the  calorimeter  is  pushed  up  to 
the  projecting  part  of  the  jacket  and  the  loose  end  of  the 
rubber  tube  from  the  hot  tube  is  slipped  over  the  projecting 
end  of  the  glass  spiral.  Then  the  thermometers  are  read  and 
the  pinch-cock  released  and  in  a  minute  to  a  minute  and  a 
half  the  thermometer  in  the  calorimeter  has  reached  its 
maximum. 

Some  experience  of  working  with  the  calorimeter  as  above 
described  showed  the  necessity  of  a  slight  alteration  in  detail. 
It  was  found  that  in  the  course  of  the  various  manipulations 
required,  but  especially  in  shifting  the  calorimeter  to  and  from 
the  balance,  there  was  a  risk  of  some  of  the  contents  being 
splashed  up  against  the  cover,  and  a  little  wet  also  would 
occasionally  get  on  the  outside  cover;  as  these  were  made  of  cork 
they  absorbed  the  moisture,  and  the  quantity  of  liquid  inside 
the  calorimeter  might  thus  be  altered  during  the  coarse  of  an 
experiment  without  auy  indication  being  shown  by  the  balance. 
To  avoid  this,  the  cork  discs  were  replaced  by  a  piece  of  solid 
wood  turned  to  fit  and  thoroughly  varnished  so  as  to  be 
impervious  to  moisture. 

The  investigations  concerning  two  further  corrections  now 
remain  to  be  described.  In  the  first  place  the  question  arose 
whether  the  heat  generated  inside  the  calorimeter  by  the  action 
of  the  stirrer  would  be  sufficient  to  be  perceptible  or  need  the 
introduction  of  a  correction.  To  test  this  matter  the  calorimeter 
was  set  up  and  the  stirrer  kept  in  motion  for  about  one  week 
without  interruption  and  the  temperatures  of  the  air  in  the  room 
and  the  water  in  the  calorimeter  observed  at  intervals.  At 
iint  tbere  were  considerable  irregularites,  but  after  a  time  the 
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calorimeter  began  to  follow  the  diurnal  variations  with  a  certain 
amount  of  diminution  of  amplitude,  but  its  mean  tenpera;ture 
was  not  perceptibly  higher  than  that  of  the  room  in  which  it 
stood;  nor  was  any  perceptible  difference  to  be  noticed  when 
the  observations  were  continued  after  the  motor  had  been 
stopped.  No  correction  for  the  heat  generated  by  the  stirrer 
has  therefore  been  applied. 

The  question  of  applying  a  correction  for  the  loss  of  heat 
by  radiation  during  an  experiment  was  much  more  important. 
Originally  the  usual  plan  was  followed  of  noting  the  amount  of 
cooling  that  occurred  in  a  time,  directly  after  the  experiment, 
of  equal  length  to  that  required  for  the  experiment  itself,  and 
it  was  found  that  this  amount  was,  in  the  summer  months, 
quite  imperceptible,  the  rate  of  cooling  being  extremely  slow. 
Recently,  however,  with  a  view  to  increased  accuracy  that  may 
be  expected  from  the  use  of  an  electrical-resistance  thermometer, 
the  radiation  of  this  calorimeter  was  thoroughly  tested ;  the 
results,  embodied  in  the  curves  appended  to  this  paper,  led  to 
a  modification  of  the  apparatus  consisting  in  the  introduction 
of  a  water-jacket  in  place  of  the  second  air-space. 

The  "  curve  of  cooling "  obtained  from  the  calorimeter  in  its 
original  state  shows  that  whenever  the  contents  have  been 
freshly  heated  the  cooling  is  much  more  rapid  at  first  than  it 
would  be  under  the  same  external  and  internal  temperatures, 
if  these  had  been  reached  by  gradual  cooling  from  a  higher 
temperature.  The  explanation  lies  in  the  fact  that,  after 
gradual  cooling  has  been  going  on  for  some  time,  the  various 
air-spaces  and  shields  have  acquired  the  temperatures  correspon- 
ding to  steady  flow,  and  it  is  this  steady  flow  that  is  observed ; 
on  the  other  hand,  when  the  calorimeter  has  just  been  heated 
all  the  air-spaces  and  shields  are  colder  than  they  would  be  in 
the  other  case,  and  thus  heat  leaves  the  calorimeter  to  warm 
up  the  air  and  metal,  and  thus  the  rate  of  cooling  is  very 
much  faster  at  first  than  it  is  when  the  steady  state  has  been 
reached.  With  this  arrangement  it  is  therefore  a  matter  of 
doubt  how  exactly  to  determine  the  radiation  correction  ;  during 
the  first  part  of  the  experiment  the  temperature  of  the 
calorimeter  is  rising  and  the  rate  of  cooling  is  probably  rapid, 
but  on  the  other  hand  the  difference  of  temperature  is  smaller, 
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while  later  on  the  difference  of  temperature  is  larger  but  the 
jackets  have  had  time  to  become  warmed  up.  In  order  to 
avoid  this  uncertainty  in  the  radiation  correction,  the  second 
air-space  was  converted  into  a  water-space  containing  about 
1250  grams  of  water  whose  temperature  could  be  read  by  two 
thermometers.  This  made  the  heat-capacity  of  the  jacket  so 
large  that  the  small  amount  of  heat  radiated  eould  not  cause 
any  perceptible  increase  in  the  temperature  of  the  jacket  and 
consequently  in  the  rate  of  cooling,  and  the  second  curve  shows 
that  the  rate  of  cooling,  though  now  much  faster  than  before,  is 
the  same  whether  the  contents  of  the  calorimeter  have  just 
been  heated  or  whether  cooling  has  been  going  on  for  some 
time. 

Throughout  these  experiments  the  author  has  had  the  great 
advantage  of  the  personal  advice  and  assistance  of  Professor 
T.  R.  Lyle,  in  whose  laboratory  at  the  Melbourne  University 
the  research  was  carried  out ;  for  valuable  assistance  in  the 
construction  of  apparatus  the  author  is  also  indebted  to  Mr. 
L.  Meyer,  the  mechanical  assistant  at  the  laboratory. 

The  appended  tables  of  figures  from  actual  experiments  will 
best  show  the  accuracy  actually  attained,  but  in  addition  it 
may  be  well  to  summarise  the  salient  features  of  the  method : — 

1.  The  total  absence  of  evaporation. 

2.  A  calorimeter  very  efiiciently  protected  and  with  a  very 

small  and  very  constant  radiation  loss. 

3.  Efficient  contact  between  the  hot  liquid  run  into  the 

spiral  and  the  cold  liquid  in  the  calorimeter. 

4.  Efficient  mechanical  stirring  and  free  circulation  in  the 

calorimeter. 

Ease  of  repeating  and  checking  experimental  observa- 
tions. 


0. 


6.     A  degree  of  accuracy  of  at  least  1  in  500. 
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I. — Experiments  with  Pure  Water  in  both  Spiral  and 

Calorimeter. 
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Weight  of  water  in  Calorimeter  =  497-5  grams. 
Mean  value  of  W  =  552-12. 


II. — Experiments  with  a  Mixture  op  Methyl.  Spirits  and 
Water  in  Calorimeter  ;  Pure  Water  in  Spiral. 
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*  Weight  of  liquid  in  Calorimeter  for  1  and  2  was  549*64  grams  ;  weight 
of  liquid  in  Calorimeter  for  3  and  4  was  547*91  grams. 


Diagram  2.  Proc.  R.S.  Vict.  W97. 
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III. — Experiments  similar  to  those  in  Table  I. 
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IV. — Experiments    with    Sugar    Solution    containing   five- 
tenth-gram-molecules  OF  Sugar  per  litre. 
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Art.  XII. — Description  of  a  Nexu  Species  of  Unio  fronx 

the  River  Glenelg. 

By  J.  Dennant,  F.G.S. 

[Read  12th  August,  1897.] 
(Plate  IV.)- 

About  twelve  years  ago  I  picked  up  on  the  banks  of  the 
Glenelg  at  Dartmoor  a  few  worn  valves  of  a  Unio  markedly 
differing  in  outline  from  the  well-known  U.  austraiis^  which 
is  abundant  in  that  stream  as  well  as  in  most  others  of  the 
colony.  No  other  specimens  were  met  with  from  that  time 
till  the  Christmas  Vacation  of  1895,  when  a  holiday  trip  took 
nie  to  Roseneath,  many  miles  higher  up  the  same  river. 
Several  examples  were  there  gathered,  but  all  as  dead  shells, 
and  though  the  friend  whom  I  was  visiting  dived  and  searched 
the  mud  at  the  bottom  of  the  river  for  living  ones,  he  was 
unable  to  find  any.  He  has,  however,  since  sent  me  a  young 
one  which  has  a  perfectly  fresh  appearance.  Examples  of  the 
shell  have  also  been  forwarded  to  me  by  the  Rev.  W.  Whan, 
but  they  are  from  the  same  locality,  viz.,  Roseneath. 

This  Unio  possesses  characteristic  features  which  distinguisli 
it  from  all  other  Australian  species  known  to  me,  either 
by  actual  examples  or  from  published  plates  and  descriptions. 
I  take  this  opportunity  of  acknowledging  my  great  indebted- 
ness to  Dr.  James  Cox  of  Sydney,  who  Jias  kindly  furnished 
me  with  a  fine  collection  of   the  Unios  of  New  South  Wales. 

The  following  is  the  diagnosis  of  the  species : — 

Unio  glenelgensis,  spec.  nov. 

Shell  ovately  sub-rhomboidal,  sub-depressed,  inequilateral,  leng- 
thened posteriorly ;  anterior  side  short  and  together  with  the 
ventral  edge  regularly  curved ;  posterior  dorsal  margin  straight 
along  hinge  line,  and  then  sharply  sloping  downwards  by  a 
slightly   sinuous   line   to   the    roundly   pointed    posterior   end  ; 
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posterior  dorsal  keel  steep,  broad,  triangular,  conspicuous 
■externally,  and  visible  internally.  Umbones  prominent,  deeply 
eroded  in  adult  shells. 

Surface  rough  with  two  series  of  markings,  one  consisting 
•of  undulating  concentric  ridges,  a  few  of  which  are  coarsely 
crenulated,  and  the  other  of  five  or  six  rows  of  irregular,  pro- 
minent, nodose  wrinkles  angularly  arranged  around  the  umbo 
and  with  deeply-cut  interspaces.  The  latter  series  of  markings 
is  oblique  to  the  former  and  constitutes  a  characteristic  rib- 
like ornament. 

Epidermis  thick,  brown  to  brownish  black.  Internal  sur- 
face smooth  in  adult  shells,  nacre   bluish    to   light  brown,  not 

brilliant. 

Cardinal  teeth  faintly  indicated,  anterior   in  left   and   lower 

anterior  in  right  frilled,  and  with  a  deep  pit  beneath  them  in 

both  valves. 

Length  40,  breadth  23,  thickness  through  both  valves  13*5 
millimetres. 

The  species  is  allied  to  [/,  depressus  by  its  dentition,  but 
differs  from  that  shell  in  shape  as  well  as  in  other  important 
features.  U.  nepeanensis  shews  a  few  wrinkles  on  the  umbonal 
region,  but  as  far  as  I  can  judge  by  the  single  example  in 
my  collection  its  surface  is  otherwise  comparatively  smooth, 
while  in  general  outline  it  resembles  young  examples  of  U^ 
australis. 


3a 


Art.     XIII. — Observations    on    MuHdoe    from    Central 

Aiistralia. 

By  Edgar   R.  Waitk,   F.L.S., 

Zoologist,  Australian  Museum,   Sydney. 

(Communicated  by  Professor  Baldwin  Spencer,  M.A.) 

[Read  21st  October,  1897.] 
(Plates  V.  and  VI.) 

Since  the  publication  of  the  Muridce  of  the  Horn  Expedition* 
Prof.  Baldwin  Spencer  of  Melbourne  has  obtained  from  Messrs. 
P.  M.  Byrne,  F.  J.  Gillen,  and  C.  E.  Cowle  a  number  of 
additional  specimens  from  Central  Australia.  As  on  the  former 
occasion  these  have  been  submitted  to  me  for  examination,  and 
prove  to  be  of  considerable  interest. 

The  collection  does  not  contain  any  species  new  to  science,  but 
has  furnished  material  whereon  I  have  found  it  necessary  to 
establish  two  new  genera.  One  of  these,  it  is  believed,  will 
include  the  typical  jumping  forms,  the  other  is  to  receive  a  known 
species  possessing  a  peculiarity  previously  overlooked.  This  is 
the  presence  of  an  external  throat  pouch,  particulars  of  which 
are  discussed  later. 

It  has  been  necessary  to  redesignate  one  species,  on  account  of 
the  preoccupation  of  the  name  in  general  use.  In  this  case,  as 
well  as  in  most  of  the  species  enumerated,  the  opportunity  has  been 
embraced  of  describing  the  cranial  and  other  neglected  features. 
The  specimens  are  preserved  in  spirits  and  the  measurements,  in 
millemetres,  are  taken  with  a  vernier  scale,  which,  especially  in 
the  cranial  dimensions,  gives  an  accuracy  scarcely  obtainable  with 
the  rule  and  compass. 

Ail  examination  of  Hapalotis  longicaudatus  v^w^^X^  the  fact 
that  the  hind  feet  differ  greatly  from  those  of  the  typical  Mus^ 
not  only  in  their  relative  increased  length,  but  also  in  the  number 
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4ind  arrangement  of  the  foot  pads.  Hitherto  this  species  has  been 
included  in  Conilurus^  Ogil.,  of  which  the  type,  is  C  conditor^  bflt 
a  reference  to  the  type  species  shows  that  it  has  not  the  pecu- 
liarity here  sought  to  be  emphasised ;  it  would  therefore  appear 
that  there  is  no  alternative  but  to  create  a  new  genus  for  the 
species  in  question.  How  many  more  of  the  species  now  ranked 
under  Conilurus  will  be  required  to  follow  C  longicaudatus  into 
the  new  genus,  is  not  yet  decided,  but  C  apicalis  and  C,  pedun- 
culatus  will  certainly  not  do  so. 

Conilurus  apicalis.    Fig.  1. 

Hapalotis  apicalis,     Gould,  Proc.  Zool.  Soc.,  1851,  p.  126. 

Mamm.  Aust.,  III.,  pi.  2. 

Spencer,  Report  Horn  Exped.,  II.,  p.  11. 

Gould^s  figure  is  an  excellent  representation  of  this  animal  and 
there  is  little  to  add  to  the  color-description ;  the  brown  on  the 
tail  is  confined  to  the  basal  half  of  the  upper  surface,  and  the 
hairs  towards  the  tip  are  considerably  lengthened,  forming  a 
pencil  of  white.  Gould  described  the  tail  as  being  thinly  clothed, 
but  it  is  probable  that  the  tail  of  his  single  example  had  been 
somewhat  denuded  of  hair.  The  mark  on  the  fore  feet  mentioned 
and  illustrated  is  exhibited  by  our  specimen,  the  hind  feet  also 
show  a  dark  mark.  The  fur  of  the  under  parts  is  white  at  the 
base,  that  of  the  coloured  portions  dark  grey.  The  hind  limbs 
are  not  specially  lengthened,  and  I  would  therefore  consider  that 
the  method  of  progression  was  rat-  and  not  jerboa-like. 

Tail-scales  average  nine  to  the  centimetre.     Mammae,  0*2  =  4. 

Skull  somewhat  elongate  without  marked  ridges,  preorbital 
processes  large ;  anterior  palatina  foramina  wide,  front  edge  of 
anterior  zygoma  root  quite  straight  and  perpendicular,  upper 
angle  gently  rounded  ;  coronoid  feebly  developed  and  the  incisor 
capsule  very  low,  scarcely  raised  in  fact. 

This  incisor  capsule  necessarily  absent  in  so  many  types,  yet 
forming  such  a  conspicuous  feature  in  the  mandible  of  Myomorphic 
and  other  Rodents,  is  subject  to  considerable  variation,  but 
whether  it  is  a  character  worthy  of  special  note  I  cannot  yet  say  : 
the  descriptive  term  is  adopted  from  Merriam's^  Pocket  Gophers. 


1  Merriam.    Monograph  of  Geomyidse,  1895,  fig.  49.  ic. 
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Its  small  size  in  the  present  species  leads  me  to  direct  attention 
DflOre  particularly  to  it.  Covering  the  root  of  the  long  and  curved 
incisor,  it  is  to  be  found  on  the  outer  side  of  the  mandible- 
approaching  the  sigmoid  notch.  It  may  be  very  prominent  and 
reach  quite  to  the  notch  as  in  P.  longicaudaius  (see  I.e.  iig.  2.a.y 
or  so  low  as  to  scarcely  protrude  above  the  general  level  as  in 
C  apicalis  (^g.  I. a.). 

Teeth.  Incisors  rather  slight,  molars  of  dark  horn  color  of 
ordinary  type,  but  attention  may  be  drawn  to  the  pattera 
assumed  by  the  wearing  down  of  the  third  molar. 

Dimensions. 

Head  and  body          -         -         -         -  169*0 

Tail           ------  2360 

Length  of  head          -         -         -         -  484 

Muzzle  to  ear 38*5 

Ear 31-0 

Forearm  and  hand    -         -         -         -  44*0 

Hind  foot          -----  40*8 

Heel  to  front  of  last  foot  pad    -         -  2 1  -4 

Last  foot  pad    -         -         -         -         -  O'O 

Skull. 

Greatest  length          -  -  -  -  41  -4 

Basal  length     -         -  -  -  -  35*3 

Greatest  breadth       -  -  -  -  20*7 

Nasals,  length  -         -  -  -  -  14*6 

Nasals,  greatest  breadth  -  -  -  4*7 

Interorbital  breadth  -  -  -  5*2 

Interparietal  length  -  -  -  -  ^'^ 

Interparietal  breadth  -  -  -  8*8 

Brain-case,  breadth  -  -  -  -  16  9 

Anterior  zygoma  root  -  -  -  4*8 

Diastema           -         -  -  -  -  10*6 

Palate,  length  -         -  -  -  -  21*4 

Anterior  palatina  foramina  -  -  7*5 

Upper  molars,  length  -  -  -  7*4 

Lower  molars,  length  -  -  -  7*7 

Condyle  to  incisor  tip  -  -  -  27*3 

Coronoid  tip  to  angle  -  -  -  11*5  * 

Habitat,     Alice  Springs,  Central  Australia. 
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Conilurus  pedunculatus. 

Waite.     Report  Horn  Exped.,  1896,  II.,  p.  395,  pi.  25,  fig.  1. 

The  collection  includes  several  examples  of  this  peculiar  species, 
not  differing  from  the  typical  ones  previously  described.  A 
greater  proportion,  have  however,  the  tail  perfect ;  a  certain 
number  have,  as  before,  suffered  fracture,  and  in  one  case  union 
had  taken  place  with  the  fractured  portion  twisted  out  of  its 
proper  direction. 

A  fair  series  has  previously  been  measured  and  the  information 
thus  obtained  need  not  be  augmented,  but  it  may  be  advisable  to 
compare  the  dimensions  of  the  head  and  body  with  those  of  the 
tail,  for  the  imperfect  condition  of  the  majority  previously 
received  precluded  the  possibility  of  an  adequate  comparison. 


Dimensions. 

^ 

^ 

^ 

-r 

Head  and  body 

118 

117 

115 

92 

Tail 

121 

120 

122 

97 

These  specimens  are  from  Alice  Springs,  Central  Australia, 
whence  also  the  types  were  obtained. 

PODANOMALUS,  gen.  nov. 

General  characters,  murine.  Hind  limbs  lengthened,  the  hind 
foot  long,  with  a  diminished  number  of  pads,  some  of  which  may 
be  very  small. 

Podanomalus  longicaudatus.   Fig.  2. 

Hapalotis  longicaudatus,     Gould,  P.  Z.  S.,  1844,  p.  104. 

Hapalotis  mitcheiit\  Spencer  (as  of  Ogilby).  Report  Horn 
Exped.  II.,  p.  10. 

Mamm.  Aust.,  iii.,  pi.  8. 

This  species  is  represented  by  several  examples  which  agree  in 
all  important  particulars  with  the  description  and  figure  as 
rendered  by  Gould.  The  white  hairs  of  the  tail,  when  present, 
appear  to  be  developed  chiefly  on  the  lower  surface,  and  in  none 
of  the  specimens  collected  are  they  so  numerous  as  to  produce  the 
white  tip  mentioned  by  this  writer. 
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The  hind  feet,  which  present  the  greatest  peculiarity  of  the 
animal,  are  remarkable  for  their  length  and  for  the  small  number 
of  the  pads.  In  order  to  fully  appreciate  the  peculiarity,  the  feet 
of  Mus  decumanus  may  be  first  examined.  This  species  is  much 
more  suitable  for  a  type  than  Mus  rattus^  (sometimes  adopted), 
because  it  is  everywhere  procurable,  whereas  the  latter  species  is 
not  only  troublesome  to  obtain,  but  its  identification  may  present 
subject  for  controversy. 


a    INTERDIQITAL. 


t     INTERDIQITAL 


OUTER    METATARSAL." 


2.    INTERDIQITAL. 


1.    INTERDIQITAL. 


INNER    METATARSAL. 


Eight  hind  foot  of  Brown  Bat  (Mus  decumanus),  showing  number 
and  position  of  foot  pads.     (Natural  size). 


The  sole  of  the  foot  of  the  Brown  Rat  is  furnished  with  six 
pads,  one  at  the  base  of  each  interdigital  fissure,  (the  first,  second, 
third  and  fourth  interdigitals),  the  fifth,  posterior  to  the  pad  at 
the  base  of  the  outer  digit  (outer  metatarsal),  and  the  sixth 
on  the  inner  side,  nearest  to  the  heel  (inner  metatarsal).  This 
last  pad  is  narrow  and  long,  but  in  some  species  it  is  quite 
small  and  roundish,  and  as  it  is  a  valuable  factor,  its  relative 
size  and  distance  from  the  heel  is  made  use  of  for  descriptive 
purposes. 

Turning  now  to  the  foot  of  Podanomahis  longicaudatus 
(tig.  2.e.)  it  will  be  observed  that  of  the  usual  six  pads,  two 
or  more  are  absent.  The  metatarsals  are  quite  obsolete,  and 
it  is  only  in  certain  examples  that  the  first  interdigital  may 
be  traced. 

A  comparative  study  of  the  pads,  the  toes,  and  of  the  greatly 
lengthened  limb,  shows  very  conclusively  that  the  rat  progresses 
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by  leaps  like  a  kangaroo  or  jerboa ;  while  similar  comparisons  in 
the  case  of  Conilttrus  equally  convince  me  that  these  advanced  in 
the  more  usual  manner. 

In  addition  to  the  peculiarities  already  mentioned,  the  foot  is 
very  narrow,  and  the  first  and  fifth  digits  are  set  back,  so  that 
instead  of  the  first  digit  reaching  almost  to  the  front  of  the 
anterior  pads,  and  the  fifth  far  beyond  them,  as  in  Mus  decumanus 
they  altogether  fail  to  approach  them  or  barely  reach  their 
posterior  edge  respectively. 

The  various  characters  here  sketched  suggest  a  tempting  field 
of  speculation  on  the  evolution  of  the  foot,  which  however  will  be 
here,  merely  indicated.  The  practice  of  jumping,  necessarily 
throws  the  area  of  contact  with  the  ground  very  far  forward ;  the 
first  and  fifth  digit  are  unnecessary  for  such  progression,  as 
abundantly  proved  by  the  consideration  of  other  forms,  such  as 
Alactaga^  Euchoretes  and  Flatycercomys,  These  digits  become 
reduced  to  mere  vestiges,  indicating  a  former  function  and  finally 
disappear  as  in  Dipus.  That  such  a  condition  is  taking  place  in 
Podanomalus  is  suggested  by  the  recedence  and  shortening  of 
these  digits,  and  more  especially  by  the  absence  of  their  pads, 
which,  being  tegumentary  structures,  would  naturally  become 
lost  long  before  the  bones  themselves  suffered  material  diminu- 
tion. 

The  phraseology  used  is  strictly  conventional ;  the  same  appear- 
ance would  be  produced  by  the  advance  of  the  median  digits  as  by 
tlie  retreat  of  the  external  ones.  It  is  extremely  probable  that 
l)()th  factors  are  operative  in  bringing  about  the  result. 

Tail-scales  average  twelve  to  the  centimetre.  Mammae,  0*2  =  4. 
Palate  ridges,  three  predental  and  ^ix  interdental. 

Skull.  Stout,  smooth,  facial  portion  rather  produced,  preorbital 
processes  well  developed  :  bullae  large,  the  portion  above  the 
meatus  projects  considerably  and  can  be  seen  when  viewed  from 
above  :  front  edge  of  anterior  zygoma  root  evenly  concave,  the 
upper  portion  projects  and  forms  a  sharp  angle.  The  inter- 
parietal is  very  narrow,  being  only  half  the  width  of  the  brain-case: 
coronoid  low,  not  projecting  above  a  line  drawn  from  the  tip  of 
the  incisor  to  the  top  of  the  condyle ;  the  angle  is  deflected 
outwards  and  deeply  excavated  to  receive  the  masseter  :  foramen 
magnum  much  higher  than  wide. 
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Teeth,  All  the  teeth  with  the  exception  of  the  last  lamina  of 
the  third  molar  are  visible  when  viewed  from  the  outer  surface  in 
profile.  In  all  the  Mus  I  remember  to  have  examined,  the  third 
molar,  and  frequently  a  large  portion  of  the  second,  is  hidden  by 
the  front  edge  of  the  ascending  ramus. 

The  molar  ridges  appear  to  be  rather  simple,  the  outer  tuber- 
cule  is  ill  developed  while  the  inner  one  of  M^  is  bent  backwards 
and  set  somewhat  behind  the  lamina,  its  longer  axis  is  anterio- 
posterior. The  teeth  of  the  specimens  examined  are  abraided  so 
that  the  condition  cannot  be  wholly  ascertained. 

There  is  some  difference  in  the  size  of  the  adult  specimens 
measured,  but  the  general  color,  form,  and  cranial  characters 
do  not  present  features  of  specific  import. 

In  reference  to  the  following  scale  of  dimensions,  attention  is 
drawn  to  the  fact  that  the  measurement  "Heel  to  front  of  fourth 
foot  pad  "  is  not  comparable  with  "  Heel  to  front  of  last  foot 
pad  "  (the  inner  metatarsal)  as  rendered  in  all  species  exceptin;^ 
this  and  the  one  next  described.  It  may  be  further  explained 
that  the  word  "  fourth"  refers  to  the  position  rather  than  to  the 
number,  for  examples  may  be  examined  which  have  three  pads 
only,  the  first  interdigital  being  absent :  a  reference  to  the  dia- 
gram on  page  118  will  render  the  description  easier  to  follow. 

Also,  in  cases,  as  in  the  present  species,  where  the  pad 
measured  is  very  small,  the  size  of  that  of  one  individual  alone 
has  been  given,  for  no  benefit  could  accrue  from  elaborating  such 
an  approximate  dimension  as  this  one  must  necessarily  be. 


DiM] 

ENSIONS. 

AcT 

BcT 

CcT 

D? 

E? 

Head  and  body  - 

1310 

125-2 

118-0 

124-0 

119-0 

Tail         -       -       .       - 

192-0 

187-0 

157-0 

192-0 

156-0 

Length  of  head    - 

43  0 

42-3 

41-4 

40-8 

37-4 

Muzzle  to  ear 

36-4 

36-1 

35-6 

35-0 

31-6 

Ear 

26-4 

24-5 

26-8 

24-0 

21-9 

Forearm  and  hand     - 

34-2 

34-3 

34-0 

341 

32-7 

Knee  to  heel 

56-8 

53-5 

54-2 

52-0 

46-8 

Hind  foot     - 

44-1 

42-9 

430 

42-0 

42-0 

Heel    to    front    of^ 
fourth  foot  pad    j 

26-2 

24-4 

240 

24-3 

24-4 

Fourth  foot  pad  -       -         13 
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Skull. 

Greatest  length    -         -         -         - 
Basal  length  .         -         .         . 

Greatest  breadth  -         -         -         - 
Nasals,  length      .         .         -         . 
Nasals,  greatest  breadth 
Interorbital  breadth 
Interparietal  length 
Interparietal  breadth    - 
Brain-case,  breadth       .         -         . 
Anterior  zygoma  root  - 
Diastema      ----- 
Palate  length        .         -         -         - 
Anterior  palatina  foramina  - 
Upper  molars,  length   - 
Lower  molars,  length    - 
Condyle  to  incisor  tip  -         -         - 
Coronoid  tip  to  angle   - 

Habitat.  Urwaitcha  burrows,  Burt  Plains,  north  of  Alice 
Springs,  Central  Australia. 

Obs.  Professor  Spencer,  in  his  report  of  the  Mammalia  of  the 
Horn  Expedition,  recorded  three  rodents  from  Central  Australia, 
of  which  two,  Hapalotis  apicalis  and  H,  cervinus,  are  identified 
with  species  herein  determined.  As  it  seemed  probable  that  his 
third  species,  /T.  mitchelli^  might  be  identical  with  the  one  above 
considered  I  forwarded  specimens  for  his  opinion.  My  friend 
kindly  wrote  as  follows: — "Undoubtedly  what  I  called,  after 
long  doubt,  H.  viitchelli  is  your  P,  longicaudatus.^^  The  former 
species  is,  therefore,  not  to  be  included  in  the  fauna  of  Central 
Australia,  and  the  remarks  printed  on  page  10  of  the  report, 
together  with  the  native  name  of  Ulabaiya  are  applicable  to  the 
latter  species  only. 

THYLACOMYS,  gen.  nov. 

General  characters,  murine,  differs  from  Podanomalus  mainly 
by  the  development  of  an  external  pouch  on  the  lower  part  of  the 
throat. 


C(^ 

E? 

39-9 

35-2 

33-2 

28-3 

21-8 

19-0 

14-9 

13-2 

4-5 

3-5 

6-3 

6-4 

4-6 

4-6 

9-2 

9-4 

18-1 

18-0 

5-0 

3-6 

10-4 

8-6 

20-6 

17-3 

8-2 

6-4 

6-8 

6-3 

6-4 

6-4 

26-0 

22-3 

10-5 

^'% 
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Thylacomys  cervinus.    Fig.  3. 

Hapalotis  cerviniis,     Gould,  Proc.  Zool.  Soc,  1851.  p.  127. 

Mamm.  Aust.,  III.,  pi.  10. 

Spencer,  Report  Horn  Exped.,  II.,  p.  11. 

To  the  coloration  of  typical  examples  as  rendered  by  Gould, 
there  is  little  to  add.  The  fur  of  the  under  surface  is  white 
throughout,  that  of  the  upper  parts  is  grey  at  the  base.  The  tail 
at  the  proximal  half  is  scantily  clothed;  the  distal  portion  is 
pencilled  as  shown  in  the  figure, — a  feature  not  referred  to  in 
the  text. 

Tail  scales  average  fifteen  to  the  centimetre.     Mammse,  0*2  =:  4. 

A  darker  form  was  considered  to  be  a  second  species  of  the 
genus  until  a  comparative  examination  of  the  skulls  showed  it  to 
be  specifically  identical.  The  fawn  colored  portions  are  replaced 
l^y  a  much  deeper  tint  and  the  fur  of  the  under  parts  is  grey  at 
the  base.  This  variety  is  perhaps  the  one  referred  to  by  Gould 
f»s  "sometimes  met  with,"  but  his  figure  (in  the  background)  does 
not  represent  our  specimens  very  accurately.  In  color  it 
resembles  C.  mitchelli^  but  may  be  readily  distinguished  by  its 
smaller  size  and  peculiar  long  ears,  so  characteristic  of  the  species. 
With  regard  to  C.  mitchelli^  I  have  not  specimens  available  for 
examination  but  suspect  that  its  features  will  ally  it  with 
Podanomalus  rather  than  with   Conilurus, 

The  Pouch,  the  peculiarity  of  the  genus,  is  situated  on  tlie 
lower  part  of  the  throat  somewhat  in  advance  of  the  fore  limbs. 
It  is  a  rather  shallow  depression  lined  with  fine  hair,  the  lower 
border  is  thickened  and  of  -r-  shape.  At  present  the  object  of 
the  pouch  can  only  be  conjectured,  but  it  is  to  be  hoped  that 
when  its  presence  has  been  made  known  to  the  gentlemen  who 
are  so  successfully  collecting  the  specimens  in  Central  Australiiv» 
special  observations  may  be  made.  It  can  be  confidently  assumed 
that  the  pouch  is  in  no  way  analagous  to  that  of  a  Marsupial, 
and  one  may  suggest  that  it  is  used,  as  in  the  Geomyidce^  for 
storing  food.  These  little  animals  may  have  some  distance  to 
travel  in  the  desert  for  their  dinners  and  possibly  carry  their 
suppers  home  with  them.  In  the  contracted  state  as  observed 
in  preserved  specimens  the  pouch  seems  somewhat  small  for 
the  purpose,  but  in  the  living  animal  it  may  be  capable  of 
considerable  distension. 
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Apart  from  their  smaller  size  the  hind  feet  are  very  similar  to 
those  of  P.  longicaudatus  already  described :  the  main  difference 
is  in  the  longer  fifth  toe,  which  reaches  to  about  the  centre  of 
the  anterior  pad. 

SkulL  Smooth,  without  ridges,  frontal  portion  slight  and 
straight  above  in  profile  :  the  zygomatic  arches  are  bent  inwards 
in  the  centre,  producing  the  appearance  shown  in  the  figure :  the 
anterior  zygoma  root  is  projected  forward  above,  leaving  the  front 
edge  deeply  concave  :  coronoid  weak. 

Teeth.  In  the  molar  series  the  inner  tubercles  are  behind  the 
general  level  of  the  lamina  and  the  longer  axis  is  agreeable  with 
that  of  the  tooth,  in  both  respects  resembling  Podanomahts 
longicaudatus. 

Habitat.  Charlotte  Waters  and  Alice  Springs,  Central  Aust- 
ralia. 


Dimensions. 

Topical  Race. 

A 

• 

Dark  Race. 

■■II  ■  1         •*■ 

AcT 

B? 

^ 

c? 

DcT 

EcT 

F$ 

Head  and  body 

-  1000 

107-0 

97-0 

94-9 

91-0 

109-4 

Tail     -       -       - 

-  127-8 

129-5 

116-0 

128-3 

118-0 

137-7 

Tiength  of  head 

-     33-7 

34-3 

30-8 

33-5 

32-3 

334 

jNIuzzle  to  ear  - 

-     27-7 

28-5 

24-7 

28-2 

25-9 

27-6 

Ear      -       -       - 

-     25-3 

24-4 

21-8 

26-5 

21-6 

22-7 

Forearm  and  hand  -     24*6 

25-2 

24-2 

24-7 

25-9 

25-8 

Knee  to  heel    - 

-     40-7 

40-9 

37-4 

44-1 

36-5 

38-4 

Hind  foot 

-     33-3 

32-8 

31-9 

35-8 

31-8 

32-3 

Heel    to    front 
fourth  foot  pa 

of^ 

•  •  • 

18-7 

•  •  • 
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Skull. 


Greatest  length 
Basal  length  - 
Greatest  breadth     - 
Nasals,  length 
Nasals,  greatest  breadth 


Typical  Race. 

Dark  Race. 

1 

r 

C? 

D(r 

EcJ 

30-5 

291 

30-7 

29 -G 

24-8 

23-7 

25-5 

24-2 

15-1 

15-2 

16-0 

16-0 

9-6 

9-4 

10-4 

10-3 

2-7 

2-7 

2-9 

2-8 
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Typical 

Race. 

c? 

Dark  Race. 

AcT 

DcT 

N 

Interorbital  breadth 

5-7 

5-4 

5-5 

5-3 

Interparietal  length 

3-8 

3-8 

3-3 

3-2 

Interparietal  breadth 

8-3 

8-4 

6-9 

7-0 

Brain-case,  breadth 

14-6 

14-5 

14-8 

14-6 

Anterior  zygoma  root 

3-0 

2-8 

30 

31 

Diastema         -         _         .         - 

8-5 

7-0 

7-3 

7-3 

Palate,  length 

15-3 

14-4 

15-3 

15-3 

Anterior  palatina  foramina 

4-6 

4-9 

4-6 

5-0 

Upper  molars,  length 

5  0 

5  0 

4-8 

4-9 

Lower  molars,  length 

4-7 

5-2 

4-9 

4-7 

Condyle  to  incisor  tip      - 

19-5 

18-9 

19-1 

18.3 

Coronoid  tip  to  angle 

8-1 

7-6 

7-4 

7-3 

•Mus 

greyi. 

Gray.     Grey's  Trav.  Austr.,  App.  II.,  p.  410. 

CoUett.     Zool.  Jahrb.  II.,  1886-7,  p.  837. 

Waite.     Report  Horn  Exped.,  II.,  p.  401,  pis.  25  and  26,  lig.  3. 

The  members  of  the  Horn  Expedition  secured  three  examples 
of  this  species,  all  males ;  an  individual  since  obtained  being  a 
female,  shows  that  the  number  and  position  of  the  mammae  is 
2*3=10,  particulars  of  Avhich  were  not  previously  known. 

Locality.     Tennant's  Creek. 


Dimensions. 

2 

Head  and  body 

-       1290 

Tail 

-       1310 

Length  of  head 

38-9 

Muzzle  to  ear   -         -         -         - 

30-6 

Ear 

16-7 

Forearm  and  hand    - 

33-6 

Hind  foot          .         .         .         _ 

26-0 

Heel  to  front  of  last  foot  pad    - 

13-8 

Last  foot  pad    -         -         -         - 

3-9 
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Skull. 

Greatest  length          .         .         -         -  ?  36-5 

Basal  length ?  31-0 

Greatest  breadth       -     .    -         -         -  20*8 

Nasals,  length 12-2 

Nasals,  greatest  breadth    -         -         -  3*8 

Interorbital  breadth           -         -         -  5*0 

Interparietal  length  -         -         -          -  4-9 

Interparietal  breadth         -         -         -  9*7 

Brain-case,  breadth  -         -         -         -  ?  16*0 

Anterior  zygoma  root        -         -         -  4*6 

Diastema           -         -         -         -         -  10*8 

Palate,  length 19  8 

Anterior  palatina  foramina        -         -  6*9 

Upper  molars,  length         -         -         -  7*1 

Lower  molars,  length         -         -         -  7*0 

Condyle  to  incisor  tip        -         -         -  25  9 

Coronoid  tip  to  angle         -         -         -  13*0 

Mus   villosissimus,  nom.  nov. 

Mus  longipilis,     Gould,  Mamm.  Aust.,  III.,  1863,  pi.  13. 

Not  Waterhouse,  Proc.  Zcol.  Soc,  1837,  p.  16. 

It  is  gratifying  to  find  that  this  rat  has  again  been  obtained ; 
the  type,  preserved  in  the  Australian  Museum,  is  somewhat 
faded ;  advantage  has  therefore  been  taken  of  fresh  examples, 
wheref  rom  to  supplement  the  original  description. 

In  consequence  of  the  preoccupation  of  the  original  name  as 
above  indicated,  it  has  been  necessary  to  redesignate  the  species ; 
and  in  selecting  the  name,  Mus  villosissimus,  I  have  endeavoured 
to  preserve  the  reference  to  the  most  striking  feature  presented 
by  the  species. 

Fur,  long,  close,  harsh,  generally  of  a  sandy  color  but 
apparently  darker  owing  to  the  numerous  black  hairs  which 
are  mostly  just  tipped  with  white  :  the  color  at  the  base  of 
the  upper  hairs  is  dark  grey,  that  of  the  lower  surface  somewhat 
lighter.  The  feet  are  white  haired,  the  tail  is  not  so  long  as 
the  head  and  body  together,  and  the  hairs  are  short,  black  and 
stiff:  scales  average  ten  to  the  centimetre.  Mammae,  2*3=10. 
Two  examples  have  been  received,  one  of  each  sex. 
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SkulL  Very  similar  to  that  of  Mus  decumanus  and  an  illus- 
tration of  the  one  might  almost  do  duty  for  the  other,  indeed, 
were  it  not  for  the  striking  external  features  one  would  almost 
feel  inclined  to  regard  the  two  as  identical.  The  main  cranial 
differences  as  shown  by  my  specimens  respectively  are  as 
follows : — In  M,  villosissifiius  the  foramen  magnum  is  A  shaped 
above  and  is  deeper  or  as  deep  as  wide ;  the  profile  of  the  skull 
exhibits  a  greater  arch  and  the  nasal  portion  is  more  bent 
down,  the  interorbital  breadth  is  somewhat  less  and  the  anterior 
palatina  foramina  are  very  long  and  narrow,  extending  to  nearly 
between  the  centres  of  the  first  molars. 

Teeth,  The  molar  series  are  set  closer  together  than  in  M, 
decumanus^  but  as  both  the  skulls  of  M.  villosissimus  are  of  aged 
examples  the  teeth  are  worn  down  and  much  of  their  character 
obliterated. 

Dimensions. 


AcT 

B? 

Head  and  body     - 

- 

-     1530 

163  0 

Tail      -         -         - 

- 

-     1440 

147-5 

Length  of  head     - 

- 

-       45-7 

46-1 

Muzzle  to  ear 

- 

-       33-4 

36  0 

Kar      - 

- 

-       20-2 

20-5 

Forearm  and  hand 

- 

-       42-8 

38-9 

Hind  foot    - 

- 

-       34-0 

30-6 

Heel  to  front  of  last  foot  pad 

-       16-6 

15-0 

Last  foot  pad 

Skull. 

5-9 

4-8 

AcT 

B? 

Greatest  length    - 

- 

-       42-5 

4M 

Basal  length 

- 

-       37-8 

37-5 

Greatest  breadth  - 

- 

*                •  •  • 

20-0 

Nasals,  length 

- 

-       15-9 

150 

Nasals,  greatest  breadth 

4-0 

4-2 

Interorbital  breadth 

- 

5-7 

5-2 

Interparietal  length 

4-5 

4-8 

Interparietal  breadth 

- 

-       10-4 

10-6 

Brain-case,  breadth 

- 

-       15-4 

15-2 

Anterior  zygoma  root 

- 

51 

4-8 
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A(r 

B$ 

Diastema      .         -         -         . 

-       11-9 

12-0 

Palate,  length 

-       22-9 

22-3 

Anterior  palatina  foramina  - 

8-4 

8-5 

Upper  molars,  length  - 

8-2 

7-8 

Lower  molars,  length    - 

7-9 

6-9 

Condyle  to  incisor  tip  - 

"                   •  •  • 

.27-8 

Coronoid  tip  to  angle   - 

-       14-8 

14-2 

Mus   nanus.    Fig.  4. 

Gould.     Proc.  Zool.  Soc,  1857,  p.  242. 

Mamm.  Austr.,  III.,  pi.  20. 

The  following  notes  are  drawn  up  from  five  specimens  identi- 
fied without  difficulty.  Gould's  figure  of  this  species  is,  I  should 
say,  unmistakeable,  and  but  little  can  be  added  to  the  description 
of  the  external  features.  The  fur  is  chestnut  intermixed  with 
black  hairs,  and  the  general  character  is  very  harsh.  On  the 
fore  legs  is  a  dark  mark,  mainly  on  the  outer  side,  the  fears  are 
short,  sparsely  clothed  with  hairs :  the  tail  is  a  little  shorter 
than  the  head  and  body :  the  scales  average  fifteen  to  the 
centimetre.     Mammae,  0*2  =  4. 

Skull.  Arched,  nasals  bent  downwards,  converging  to  an 
acute  angle  behind  :  anterior  zygoma  root  slightly  emarginate ; 
interparietal  very  wide,  extending  well  across  the  brain-case.  In 
the  mandible  the  angle  is  conspicuously  rounded. 

Teeth.  Upper  incisors  strongly  curved :  the  molar  series 
diverge  in  a  marked  manner. 


Dimensions. 

AJ^ 

BJ^ 

C? 

D$ 

Head  and  body 

- 

85-0 

80-0 

960 

76-4 

Tail         .         -         .         - 

- 

82-0 

90-0 

94-5 

86-0 

Length  of  head 

- 

29-9 

28-7 

30-2 

27-5 

Muzzle  to  ear 

- 

250 

24-1 

24-5 

22-7 

Kar         -         .         .         . 

- 

11-2 

10-5 

u-c 

10-2 

Forearm  and  hand  - 

- 

23-7 

23-6 

24-8 

21-9 

Hind  foot       -         .         - 

- 

210 

20-4 

21-7 

20-5 

Heel  to  front  of  last  foot 

pad  - 

10-4 

101 

10-4 

9-3 

Last  foot  pad  - 

- 

1-9 

•  •  • 

•  •  • 

•  •  • 
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Skull. 


Greatest  length 

26-2 

Basal  length     -         -         -         . 

22-6 

Gi^eatest  breadth 

14-3 

Nasals,  length  -         -         -         - 

9-3 

Nasals,  greatest  breadth    - 

30 

Interorbital  breadth 

3-7 

Interparietal  length  - 

41 

Interparietal  breadth 

9-6 

Brain-case,  breadth  - 

12-8 

Anterior  zygoma  root 

3-2 

Diastema  -         -         -         - 

6-5 

Palate,  length  -         -         -         - 

140 

Anterior  palatina  foramina 

3-9 

Upper  molars,  length 

5-2 

Lower  molars,  length 

4-9 

Condyle  to  incisor  tip 

17-4 

Coronoid  tip  to  angle 

8-8 

Habitat,  Specimens  marked  A  and  B  are  from  Porcupine 
Sandhills,  Wycliffe  Creek ;  C  from  Barrow  Creek ;  and  D  from 
Untaiinua,  Porcupine  Grass,  Alice  Springs,  Central  Australia. 

Obs.  Some  immature  specimens  from  Alice  Springs  I 
referred  to  the  genus  Mastacomys.  Having  since  examined 
further  material,  including  fossil  teeth  from  the  Wellington 
Caves,  I  now  consider  the  Central  Australian  specimens  to  be 
very  young  examples  of  Miis  nanus. 


EXPLANATION     OF    PLATES. 

Fig.  1.  Conilurus  apicalis,  Gould.     Skull  x  1^. 

„     2.  Podanomalus  longicaudatus,  Gould.     Skull  x  1^. 

„     3.  Thylacomys  cervinus,  Gould.     Skull  x  2. 

„     4.  Mus  nanus,  Gould.     Skull  x  2. 

t7,  skull  in  profile  ;   b^  ditto  from  above  ;   c,  ditto  from  below ; 
^,  upper  molars ;    e,  hind  foot ;  f^  pouch. 
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Art.  XIV. — The  Miocene  Strata  of  the  Gippsland  Lakes 

Area. 

By   J.   Dennant,   F.G.S.,   and   D.   Clahk,   B.C.E. 

[Eead  21st  October,  1897.] 
(With  Plate  VII.) 

The  marine  miocene  in  the  neighbourhood  of  Jemmy's  Point 
was  described  by  one  of  us  in  1890,^  and  it  was  then  advised 
that  further  explorations  should  be  made  in  order  to  determine 
more  precisely  the  boundaries  of  the  area  occupied  by  such 
strata.  Some  work  in  this  direction  has  since  been  done  by 
Mr.  W.  Gregson  and  ourselves,  the  results  of  which  are  now 
given. 

Soon  after  the  publication  of  the  previous  article,  a  junction 
of  the  miocene  and  eocene  strata  was  reported  as  visible  at  Swan 
Reach  on  the  Tarn  bo,  but  we  did  not  closely  examine  the  section 
till  a  few  months  ago  on  the  occasion  of  a  holiday  trip  to  the 
Gippsland  Lakes.  A  road-cutting  on  the  eastern  bank  of  the 
river,  and  about  100  yards  south  of  the  Punt  Crossing  at  Swan 
Reach,  has  exposed  a  tolerable  thickness  of  the  marine  tertiaries. 
A  peculiar  feature  of  the  outcrop  and  that  which  distinguishes 
it  from  junctions  of  similar  strata  noticed  elsewhere,  is  that 
certain  characteristic  fossils  of  the  two  horizons  mentioned  are 
apparently  mingled  promiscuously  together  on  the  face,  instead 
of  being  strictly  arranged  in  the  order  of  their  geological  age. 
Before,  however,  any  explanation  of  this  is  attempted,  it  will  be 
necessary  to  give  further  details  concerning  the  section. 

Though  individual  specimens  are  fairly  numerous,  the  actual 
number  of  miocene  species  represented  is  very  small,  the  follow- 
ing being  the  only  ones  we  could  find  : — 

Pecten  antiausti*alis.  Ostrea  arenicola. 

Pecten  meringse.  Cidaris  sp.  (spines). 

Placunanomia  ione.  Balanus  amaryllis. 


1  Proc.  Roy.  Soc.  Vic,  1891. 

4a 
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The  two  pectens  named  are  not  only  abundant  but  they  are 
also  exceedingly  well  preserved,  both  valves  being  not  infrequently 
still  joined.  P.  meringae  is  restricted  to  the  Gippsland  miocene 
and,  though  so  plentiful  in  the  Swan  Re^ch  section,  is  in  others 
within  the  area  a  rare  shell.  P,  aniiaustralis  is  common  both  at 
Muddy  Creek  and  in  the  miocene  of  South  Australia,  but  we 
have  nowhere  seen  Uner  examples  than  some  of  those  collected 
here. 

One  or  two  of  the  stronger  eocene  shells,  as  Spondylus  ^acdero- 
poides  and  Peel  en  yahlensis^  though  not  as  fresh  looking  as  the 
miocene  forms,  are  still  in  good  condition,  especially  the  latter, 
and  they  are  besides  the  commonest  of  those  found  in  the  softer 
matrix,  the  eocene  species  generally,  including  also  these  two, 
being  usually  contained  in  nodules  of  limestone ;  for  the  most 
part  the  gastropods  are  represented  by  casts  only,  while  with 
bi vales  the  tests  are  frequently  preserved. 

It  may  be  remarked  here  that  the  miocene  fossils  obtained 
were  all  either  lying  loose  on  the  face  or  embedded  in  the 
calcareous  sand,  while  none  were  found  as  casts.  We  did  not 
observe  them  in  the  limestone,  though  it  would  not  have 
been  unusual  if  such  had  been  the  case,  since  at  Jemmy's 
Point  there  is  plenty  of  miocene  limestone,  both  fossiliferous 
and  unfossiliferous ;  indeed,  some  of  the  limestone  bands  in  the 
upper  part  of  the  Swan  Reach  section  are  probably  of  miocene 
origin. 

On  our  first  visit  to  the  locality  we  collected  only  two  or  three 
ypecies  of  eocene  fossils  and  of  these  very  few  individuals,  as  we 
merely  picked  up  those  easily  seen  from  their  having  partially 
or  entirely  weathered  out  from  the  matrix,  but  on  another 
occasion  a  special  search  was  made  for  them,  and  by  breaking 
up  the  limestone  towards  the  base  of  the  section  we  got  a 
tolerable  number,  a  list  of  which  is  given  below.  As  they  are 
nearly  all  casts,  comparatively  few  of  them  can  be  definitely 
determined  specifically. 

Scaphander  tatei  ?  Trochus  sp. 

Bullinella  exigua  ?  Dentalium  sp. 

Con  us  sp.  Ostrea  hyotis  ? 

Voluta  sp.  Gryphaea  tarda  ? 
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Siphonalia  ?  sp.  Dimya  dissimilis. 

Lotorium,  two  spp.  Pecten  yahlensis. 

Semicassis  transenna  ?  Spondylus  gsederopoides. 

Cassidaria  sp.  Lima  bassii. 

Cyprsea  leptorhyncha.  Panopaea  orbita. 

Cyprsea,  two  spp.  Casts  of  bivalves  (indeterminate). 

Tenagodes  occlusus.  Waldheimia  insolita. 

Calyptrsea  sp.  Clypeaster  gippslandieus. 

Cerithium  sp.  Placotrochus  deltoideus  1 

Natica  subinfundibulura  ? 

Natica  sp. 

We  are  informed  that  bones  of  whales  were  found  heie  when 
the  cutting  was  made,  and  that  they  were  sent  to  Professor 
McCoy,  but  we  cannot  vouch  for  the  statement ;  we  saw  no 
signs  of  any. 

As  may  be  gathered  from  a  preceding  remark,  the  eocene 
shells  are  most  frequent  in  the  lower  part  of  the  section,  and 
this  is  specially  the  case  from  the  base  to  about  two  and  half 
feet  up,  but  they  also  occur,  though  more  sparingly,  at  a  highei* 
level.  Moreover,  at  the  foot  of  the  cliff  we  were  unable  to  lind 
miocene  fossils  by  digging,  though  they  are  plentiful  enough 
above,  and  show  here  and  there  on  the  face  all  the  way  down. 
At  the  height  just  mentioned,  viz.,  two  and  a  half  feet  up  from 
the  road,  there  is  a  layer  of  sandy  clay,  mixed  with  magnetic 
iron  oxide  and  titanic  iron,  running  horizontally  along  the 
section,  and  it  is  possible  that  this  may  mark  the  actual  line 
of  contact  between  the  upper  and  lower  beds.  Certainly,  the 
strata  beneath  it,  which  consist  mainly  of  a  tolerably  compact 
limestone  similar  to  that  on  the  cliffs  of  the  Mitchell  River, 
furnished  nearly  all  the  eocene  fossils  on  our  lists. 

The  cutting  is  about  eighty  yards  long  and  slopes  gradually 
at  either  end.  In  its  deepest  part  it  measures  about  forty-two 
feet  from  the  road  at  its  foot  to  the  summit,  to  which  may  be 
added  twelve  feet  of  alluvium  on  the  river  bank  just  below. 

The  following  are  approximate  measurements  of  the  stratfi, 
which  are  arranged  in  horizontal  layers  : 
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Ft.     ill. 

Surface  soil   -----  10     0 

Gravel 4     0 

^Calcareous  sandy  clay  with  two  or 

three  bands  of  limestone          -  25     0 
Band  of  sandy  clay  with  ironstone 

gravel     -----  06 
Calcareous   sandy  clay  with  lime- 
stone  full  of  casts  of  eocene 

fossils     -----  26 

Alluvium  of  river  bank  -         -         -  12     0 
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Total       -         54     0 


The  Tarn  bo  here  is  estimated  to  be  only  about  four  feet  above 
sea  level,  though  it  is  still  at  a  considerable  distance  from  its 
mouth  at  lake  Victoria.  The  tide  reaches  at  least  thus  far  up 
the  river,  its  marks  being  visible  at  the  Punt. 

Though  the  Swan  Reach  section  is  not,  as  will  be  shown  later 
on,  the  most  westerly  outcrop  of  the  miocene  strata  of  the  area, 
the  deposits  appear  to  thin  out  in  that  direction,  whereas  to  the 
east  they  make  strongly,  and  at  Jemmy's  Point,  with  those 
portions  reckoned  only  which  are  certainly  fossiliferous,  a  thick- 
ness of  at  least  fifty  or  sixty  feet  is  apparent.  It  marks  also 
almost  the  northern  boundary  of  the  miocene,  since  as  the  Tambo 
is  followed  up  for  a  short  distance,  the  river  cliffs  which  consist 
of  hard  limestone  (the  so-called  polyzoal  rock),  are  of  eocene  age. 
They  form  a  part  of,  and  are  probably  continuous  with,  the 
Bairnsdale  limestones,  which  are,  as  is  well  known,  characteristic- 
ally eocene. 

That  a  junction  of  the  miocene  and  eocene  strata  is  presented 
in  the  Swan  Beach  section  is  clear  enough,  and  the  only  difficulty 
is  as  to  how  the  intermingling  of  the  shells  in  the  manner 
described  was  brought  about.  Our  theory  concerning  the  section 
is  that  it  represents  a  re-made  bed,  the  eroded  surface  of  eocene 
strata  having  formed  the  floor  of  the  miocene  beach.  The  lime- 
stone blocks  containing  casts  of  eocene  fossils  which  lie  beneath 
the  ferruginous  band,  are  probably  /;/  j/V//,  while  the  casts  and 
worn  shells,  which  are  mixed  with  well  preserved  miocene  forms 
higher  up,  may  be  regarded  as  derived  from  the  waste  of  the 
ancient  shore  line.     The  two  eocene  bivalves  Pecten  yahlensis  and 
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Spondyhis  gaderopoides^  would,  from  their  solid  structure,  be  less 
liable  to  injury  than  most  other  species,  and  this,  no  doubt, 
accounts  for  their  occasional  occurrence  in  the  miocene  sands  as 
fairly  perfect  specimens;  that  they  came  originally  from  the 
limestone  is  undoubted,  since  not  only  did  we  find  examples  in 
the  blocks  broken  up,  but  they  are  also  common  fossils  in 
similar  rocks  on  the  eocene  cliffs  close  at  hand. 

The  re-arrangement  of  materials  in  a  junction  bed  is  of  course 
common  enough.  For  example,  just  iti  the  nodule  band  at 
Muddy  Creek,  both  eocene  and  miocene  fossils  are  found,  the 
latter  predominating,  while  below  it  a  few  small  miocene  forms 
pass  down  into  the  older  bed,  and  above,  some  proper  to  this 
transgress  into  the  younger. 

The  presence  of  so  few  miocene  species  in  the  Swan  Eeach 
section  is  certainly  remarkable,  and  can  only  be  accounted  for  on 
the  supposition  that  they  were  almost  the  only  ones  ever 
deposited  on  that  particular  portion  of  the  old  miocene  beach. 
In  the  Gippsland  miocene  the  distribution  of  species  is  doubtless 
partial,  but  this  feature  is  nowhere  else  so  marked  as  in  the 
present  section. 

That  the  miocene  in  other  parts  of  the  area  is  also  underlain 
by  eocene  strata  may  be  reasonably  inferred.  To  the  north  on 
the  Nicholson  and  Tambo  Rivers,  the  higher  ground  is  occupied 
by  eocene  strata,  which  also  crop  out  to  the  west  at  Bairnsdale, 
and  again  to  the  east  on  Lake  Tyers.  Though  they  are  not  seen 
between  the  latter  locality  and  Swan  Reach,  there  can  be  little 
doubt  that  they  exist  at  no  great  depth  beneath  the  miocene 
throughout   the  intervening  distance. 

In  his  "  Notes  on  the  Mitchell  River  Division,"  Mr.  Howitt 
describes  a  set  of  beds  which  fill  in  a  deeply  excavated  area  at  the 
contact  of  the  Bairnsdale  limestones  and  the  Avon  sandstones.^ 
The  beds  here  referred  to  overlie,  as  Mr.  Howitt  points  out, 
the  Mitchell  River  limestones  at  Boggy  Creek  and  elsewhere. 
They  are  best  known  as  the  Moitun  Creek  beds,  and  consist  of 
ferruginous  sandstones,  etc.,  containing  casts  of  marine  fossils, 
the  precise  age  of  which  has  not  yet  been  conclusively  decided. 
Some  hundredweights  of  highly  fossiliferous  material  have  been 

1  Proj?.  Report  Geol.  Survey  of  Vic,  No.  II. 
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lately  gathered  at  one  of  the  outcrops  near  Bairnsdale,  and  now 
await  examination. 

A  few  forms  can  be  easily  made  out,  but  others  are  obscure, 
and  can  only  be  determined  by  means  of  plaster  moulds,  which 
we  have  not  yet  had  time  to  prepare.  We  therefore  abstain  just 
now  from  offering  any  opinion  upon  the  actual  relationship  of 
these  ferruginous  beds  to  those  discussed  in  the  present  paper, 
though  we  hope  to  be  in  a  position  to  place  our  views  before  the 
Society  at  an  early  date.^ 

Allusion  has  already  been  made  to  outcrops  of  the  miocene 
between  Swan  Reach  and  Bairnsdale.  The  most  westerly  of 
these  is  on  the  roadside  close  to  the  Nicholson  River.  But  few 
fossils  could  be  found,  and  all  were  very  friable.  They  comprise 
the  following  species  : — 

Bullinella  paucilineata.  Nuculana  aff.  N.  Woodsii. 

Turritella  tristira.  Tellina  sequilatera. 

Dentalium  sp.  Cucullsea  corioensis. 

Chione  sp.  Trigonia  acuticostata. 

Corbula  ephamilla.  Cardita  spinulosa  ? 

Cidaris  sp.  (spines). 

At  Slaughterhouse  Creek,  about  half  way  between  the  Nichol- 
son and  Tambo,  the  following  were  gathered,  but  they  were  also 
very  poorly  preserved  : — 

Dentalium  sp.  Placunanomia  ione. 

Ostrea  arenicola.  Corbula  ephamilla. 

Pecten  antiaustralis.  Waldheimia  sp. 

Pecten  meringse. 
And  many  indeterminable  fragments. 

Both  of  these  are  insignificant  deposits,  and  are  only  men- 
tioned on  account  of  their  position  which  is  apparently  just  upon 
the  fringe  of  the  Jemmy's  Point  miocenes. 

Southwards  from  Swan  Reach  on  the  shores  of  Reeves  River 
at  Meringa  Creek,  and  Kalimna,  a  large  collection  was  made  in 
1890,  and  these  localities  need  not  now  be  referred  to.  The 
other  collecting  grounds  indicated  on  the  map  yielded  numerous 


1  Since  writinj,'  the  above  the  fossils  have  been  sufficiently  examined  to  enable  us  to 
recognise  the  ferruginous  beds  as  miocene. 
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species,  but  no  special  interest  attaches  to  any  of  the  outcrops. 
One  of  the  best  sections  for  fossils  is  that  at  Lake  Bunga,  where 
they  are  both  plentiful  and  well  preserved. 

On  the  coast  at  the  Red  Bluff,  and  also  between  there  and  Lake 
Bunga,  there  is  a  great  thickness  of  stratified  calcareous  sandstone 
overlain  by  clay  and  gravel  wash,  all  unfossiliferous  though 
probably  also  of  raiocene  age.  Similar  unfossiliferous  sandstones 
overlie  the  fossil  bearing  beds  near  Jemmy's  Point,  and  form  cliffs 
of  about  the  same  height,  viz.,  from  50  feet  up  to  200  feet.  No 
contact  of  the  miocene  with  the  adjoining  eocene  of  Lake  Tyers 
was  observed ;  the  most  easterly  locality  noted  as  a  collecting 
station  is  not  far  from  Red  Bluff,  which  is  thus  close  to  the 
apparent  eastern  boundary  of  the  niiocenes.  Their  disappearance 
in  this  direction  is  abrupt,  since  at  Lake  Bunga  they  show  no 
signs  of  thinning  out.  It  is  possible  indeed  that,  although  they 
have  not  so  far  been  observed,  they  may  crop  out  again  in  places 
farther  eastward.  Certainly  they  are  not  seen  on  the  road  to 
Orbost,  and  the  beds  at  Hospital  Creek  and  on  the  Snowy  River 
are  characteristically  eocene. 

Inland,  at  Christopher  Bitches',  on  the  Mississippi  Creek,  the 
shells  are  exposed  in  a  road  cutting,  from  which,  among  the 
usual  species,  several  not  collected  elsewhere  in  the  area  have 
at  different  times  been  obtained.  As  this  creek  is  followed 
northwards  the  beds  gradually  thin  out  and  disappear,  while 
still  further  north,  trappean  rocks  only  were  seen. 

In  crossing  one  of  Ritches'  paddocks  near  the  Creek,  we 
noticed  the  shells  among  the  grass  as  if  they  had  been  turned  up 
by  the  plough.  Similarly  at  Roadknight's  they  show  on  some 
rising  ground  in  earth  thjrown  out  of  wombat  holes.  On  the 
northern  shores  of  the  lakes  almost  every  landslip  discloses  them 
in  abundance,  while  the  quarries  and  road  cuttings  in  the  vicinity 
frequently  expose  the  fossil  if  erous  sands  and  clays.  The  deposits 
are  thus  wide  spread,  and  probably  extend  over  a  great  part,  if 
not  the  whole,  of  the  area  included  between  the  approximate 
northern  boundary  of  the  miocene  as  marked  on  the  map  and  the 
Lakes'  margin ;  on  the  higher  ground  they  are  hidden  from  view 
by  a  moderate  covering  of  pliocene  and  still  later  drifts.  This 
boundary,  which  we  have  of  course  merely  sketched  out  by  con- 
necting the  several  outcrops,  would,   if  it  could  be  accurately 
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Art.    XV. — On    a  New    Species  of    Victorian    Mollusc 

(Govalliopltila  luilsoni). 

By   G.    B.   Pritchard   and   J.    H.    Gatliff. 

[Read  21st  October,  1897]. 

Coralliophila  wilsoni,  n.  sp. 

Shell  small,  biconic,  acuminate  posteriorly  and  anteriorly, 
consisting  of  a  smooth  embryonic  portion  of  about  a  whorl 
and  a  half,  succeeded  by  about  live  gradually  enlarging  some- 
what angulate  whorls. 

Spire  a  little  more  than  one-third  the  length  of  the  shell. 
Spire  whorls  costate  and  angulate  medially ;  eleven  costse  on 
the  penultimate  whorl,  costaj  most  strongly  developed  in  the 
median  portion  of  the  whorl,  rapidly  thinning  out  towards  both 
sutures  ;  the  sutures  being  well  defined  and  rather  deep ;  spaces 
between  the  costaj  concave  and  about  as  broad  as  the  costse. 

Body-whorl  rather  strongly  angulate  at  the  shoulder,  which 
is  situate  in  about  the  upper  fourth  of  the  whorl.  Angulation 
and  costation  of  the  whorl  tend  to  become  somewhat  less  distinct 
towards  the  outer  lip.  Transverse  to  the  costation  over  the 
whole  of  the  body  and  spire-whorls,  there  are  strong  and 
apparently  uniform  spiral  threads,  bearing  close  erect  forwardly 
projecting  scales.  The  latter  character  is  best  seen  on  the 
body-whorl.  The  spaces  between  the  spiral  squamose  threads 
are  much  narrower  than  the  threads. 

Aperture  ovate,  produced  anteriorly  into  a  short  broad  canal. 
Columella  straight,  smooth,  and  enamelled.  Outer  lip  with  a 
thin  and  much  crenulated  margin,  crenulation  of  the  margin 
extending  to  well  defined  grooves  within  the  lip. 

Umbilicus  slight,  margined  by  a  strong  tortuous  ridge. 

Shell  of  a  brownish  tint ;  aperture  white  with  a  faint  pinkish 
tint,  most  distinct  on  the  columella. 

Operculum,  horny  purpuroid. 
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Dimensions. — Length,  12  mm.;  breadth,  8  mm.;  length  of 
aperture  and  canal,  7  mm.;  breadth  of  aperture,  about  3  mm.; 
breadth  of  canal,  about  1  mm. 

Locality, — Dredged  alive  at  Port  Phillip  Heads  by  the  late 
Mr.  J.  Bracebridge  Wilson. 

Observations. — The  species  is  named  by  us  after  the  late 
Mr.  J.  B.  Wilson,  whose  dredgings  have  added  so  much  to  our 
knowledge  of  Victorian  Marine  life. 

The  type  is  deposited  in  the  Biological  Museum  of  the 
University  of  Melbourne. 

We  hope  to  be  able  to  figure  this  species  with  some  others 
to  be  described  later. 


Art.    XV. — On    a  New    Species  of    Victorian    Mollusc 

(Govalliophila  ivilsoni). 

By   G.    B.   Pritchard   and  J.    H.    Gatliff. 

[Read  21st  October,  1897]. 

Coralliophila  wilsoni,  n.  sp. 

Shell  small,  biconic,  acuminate  posteriorly  and  anteriorly, 
consisting  of  a  smooth  embryonic  portion  of  about  a  whorl 
and  a  half,  succeeded  by  about  live  gradually  enlarging  some- 
what angulate  whorls. 

Spire  a  little  more  than  one-third  the  length  of  the  shell. 
Spire  whorls  costate  and  angulate  medially ;  eleven  costse  on 
the  penultimate  whorl,  costaj  most  strongly  developed  in  the 
median  portion  of  the  whorl,  rapidly  thinning  out  towards  both 
sutures  ;  the  sutures  being  well  defined  and  rather  deep ;  spaces 
between  the  costai  concave  and  about  as  broad  as  the  costse. 

Body-whorl  rather  strongly  angulate  at  the  shoulder,  which 
is  situate  in  about  the  upper  fourth  of  the  whorl.  Angulation 
and  costation  of  the  whorl  tend  to  become  somewhat  less  distinct 
towards  the  outer  lip.  Transverse  to  the  costation  over  the 
whole  of  the  body  and  spire-whorls,  there  are  strong  and 
apparently  uniform  spiral  threads,  bearing  close  erect  forwardly 
projecting  scales.  The  latter  character  is  best  seen  on  the 
body-whorl.  The  spaces  between  the  spiral  squamose  threads 
are  much  narrower  than  the  threads. 

Aperture  ovate,  produced  anteriorly  into  a  short  broad  canal. 
Columella  straight,  smooth,  and  enamelled.  Outer  lip  with  a 
thin  and  much  crenulated  margin,  crenulation  of  the  margin 
extending  to  well  defined  grooves  within  the  lip. 

Umbilicus  slight,  margined  by  a  strong  tortuous  ridge. 

Shell  of  a  brownish  tint ;  aperture  white  with  a  faint  pinkish 
tint,  most  distinct  on  the  columella. 

Operculum,  horny  purpuroid. 
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Dimensions. — Length,  12  mm.;  breadth,  8  mm.;  length  of 
aperture  and  canal,  7  mm.;  breadth  of  aperture,  about  3  mm.; 
breadth  of  canal,  about  1  mm. 

Locality. — Dredged  alive  at  Port  Phillip  Heads  by  the  late 
Mr.  J.  Bracebridge  Wilson. 

Observations. — The  species  is  named  by  us  after  the  late 
Mr.  J.  B.  Wilson,  whose  dredgings  have  added  so  much  to  our 
knowledge  of  Victorian  Marine  life. 

The  type  is  deposited  in  the  Biological  Museum  of  the 
University  of  Melbourne. 

We  hope  to  be  able  to  figure  this  species  with  some  others 
to  be  described  later. 


Art.  XVI. — Notes  on  Certain  of  the  Initiation  Ceremonies 
of  the  Arunta  Tribe,  Central  Australia, 

By  Baldwin  Spbnceh,  M.A.,  C.M.Z.S., 

University  of  Melbourne, 

AND 

F.    J.    GiLLEN, 
Sub-Protector  of  Aborigines,  Alice  Springs,  South  Australia. 

[Read  llth  November,  1897.] 

In  a  previous  communication  to  this  Society  we  have  already 
dealt  with  the  Engwurra  ceremony  as  performed  by  the  Arunta 
tribe.^  In  the  report  of  the  work  of  the  Horn  Expedition  to 
Central  Australia  one  of  us  has  also  given  a  short  account  of 
certain  of  the  initiation  ceremonies,  a  more  detailed  description 
of  which  is  included  in  the  present  paper.  It  must,  however, 
be  understood  that  the  details  of  the  ceremonies  vary  to  a 
certain  extent  in  different  localities  even  within  the  limits 
of  the  one  tribe,  and  the  following  account  may  be  regarded  as 
including  the  more  important  ones  which  are  characteristic 
of  the  various  ceremonies  as  they  are  conducted  in  particular 
localities. 

It  may  be  said  that  every  Australian  native,  with  possibly 
rare  exceptions  as  in  the  case  of  the  W6tjo-balluk  tribe  of  the 
Wimmera  district,  Victoria,  described  by  Mr.  Howitt,^  has,  in 
the  normal  condition  of  the  tribe,  to  pass  through  certain 
ceremonies  of  initiation  before  he  is  admitted  to  the  secrets  of 
the  tribe  and  regarded  as  a  fully  developed  member  of  it. 

In  the  case  of  the  tribes  inhabiting  the  east  and  south-eastern 
coastal  districts  of  the  continent  the  ceremonies  appear  to  be 
entirely  distinct  from  those  of  the  tribes  of  the  central  area 
amongst  whom  they  are  very  elaborate  and  spread  over  a  long 


1  Proc.  R.  S.  Vict.,  vol.  x.  (New  Series),  Pt.  I.,  p.  17. 
2  Journal  of  Anthrop.  Inst.  London,  May,  1885,  p.  301. 
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series  of  years,  the  first  taking  place  at  about  the  age  of  ten  or 
twelve  years  whilst  the  final  and  most  impressive  one — that  is 
the  Engwurra  —is  not  passed  through  until  probably  the  black- 
fellow  has  reached  the  age  of  at  least  twenty-five  or  even 
thirty. 

In  the  Arunta  tribe  the  ceremojiies  of  initiation  are  four  in 
number : — 

(1)  Painting  and  throwing  the  boy  up. 

(2)  Circumcision  or  Lartna. 

(3)  Subincision  or  Ariltha. 

(4)  The  Engwurra  or  fire  ceremony. 

One  of  the  most  noticeable  features  of  these  ceremonies,  from 
a  negative  point  of  view,  is  the  absence  of  the  knocking  out  of 
teeth  as  a  general  custom  associated  with  the  initiatory  rites. 
Amongst  many  tribes  of  the  eastern  coastal  district  this  forms 
a  prominent  feature,  but  amongst  the  Central  Australian  natives 
whilst  it  may  be  performed  it  has  nothing  whatever  to  do  with 
initiation  and  is  in  fact  practised  by  women  as  well  as  by  men, 
the  rite  having  at  the  present  day  no  "  sacred  "  significance  of 
any  kind.  Amongst  certain  local  groups,  as  for  example  the 
natives  living  in  the  district  now  known  as  Bond  Springs,  a 
short  distance  to  the  north-east  of  Alice  Springs,  it  is  much 
more  widely  practised  than  elsewhere,  but  speaking  generally 
the  knocking  out  of  teeth  is  a  matter  partly  of  individual  and 
partly  of  local  taste  and  fashion.^  Possibly  the  custom  may 
be  regarded  as  one  which  was  at  some  long-past  time  prevalent 
amongst  the  common  ancestors  of  the  central  and  eastern  tribes, 
but  has  undergone  changes  as  the  tribes  became  separated  from 
one  another  and  developed,  so  far  as  their  customs  are  concerned, 
along  different  lines.  In  some  it  has  retained  its  old  significance 
but  in  others,  as  for  example  all  those  inhabiting  the  central 
area,  it  has  lost  its  earlier  meaning,  its  place  has  been  taken  by 
other  rites  and  now  it  is  merely  what  may  be  called  a  "  rudi- 
mentary custom." 


1  It   is,  however,  attended  with  the   performance  of  definite  ceremonies,  and   has 
evidently  at  one  time  been  of  greater  importance  than  it  is  at  present. 


144     Proceedings  of  the  Royal  Society  of  Victoria, 
The  First  Ceremony. — Throwing  the  Boy  up. 

The  first  ceremony  amongst  the  Arunta  tribe  takes  place  when, 
at  all  events  in  the  northern  part  of  the  tribe,  a  boy  is  between 
ten  and  twelve  years  of  age.  The  men,  and  also  the  women, 
assemble  at  a  spot  near  to  the  main  camp  and  the  boys  who  have 
reached  the  right  age  are  taken  one  by  one  and  tossed  in  the  air 
several  times  by  the  men  who  catch  them  as  they  fall  while  the 
women  dance  round  and  round  swinging  their  arms  about  and 
shouting  "  pow "  *'  pow "  "  powa-a-a,"  the  last  cry  being  very 
prolonged.  When  this  is  over  the  boys  are  painted  on  their 
chests  and  backs  with  simple  designs,  consisting  of  straight  or 
curved  bands  outlined  by  lines  of  red  or  yellow  ochre.  So  far  as 
we  can  discover  these  have  no  special  significance,  they  certainly 
have  no  reference  to  either  the  class^  or  totem  of  the  boys.^ 
The  painting  of  each  boy  is  done  by  one  or  more  men  who  stand 
to  him  in  tlie  relationship  of  "  umbirna,"  that  is  a  man  who  is 
the  brother  of  a  woman  of  the  class  from  which  his,  i.e.^  the 
boy's,  wife  must  come.  The  design  is  called  "  Enchichichlka," 
and  while  being  painted  the  boys  are  told  that  the  ceremony 
through  which  they  have  just  passed  will  promote  their  future 
growth  to  manhood,  and  they  are  told  by  tribal  fathers  and  elder 
brothers  that  in  future  they  must  not  play  with  the  women  and 
girls,  nor  must  they  camp  as  they  have  hitherto  done  with  them 
but  must  henceforth  go  to  the  camp  of  the  younger  and 
unmarried  men  which  is  known  as  the  "  Ungunja."  Up  to  this 
time  they  have  been  accustomed  to  go  out  with  the  women  as 
they  searched  for  vegetable  food  and  the  smaller  animals  such  as 
lizards  and  rats,  now  they  begin  to  accompany  the  men  in  their 
search  for  larger  game  and  begin  also  to  look  forward  to  the 


1  We  use  the  term  "class"  in  reference  to  the  intermarrying,  exogamous  divisions  of 
the  tribe. 

2  In  all  the  ceremonies  of  initiation  the  youth  or  man  has  ceiiiain  designs  painted  on  his 
body,  and  in  no  case  have  they  any  reference  of  necessity  to  his  own  totem  though  they 
are  emblematic  of  some  totem  with  which  usually  the  man  who  does  the  painting  is 
associated.  These  designs  come  under  the  general  term  of  '*  Ilkinia"  the  name  applied  to 
the  series  of  designs  which  are  emblematic  of  the  various  totems  and,  so  long  as  the  boy, 
youth  or  man  has  one  or  other  of  these  painted  on,  it  doe?  not  signify  which.  It  must 
be  remembered  that  the  man  who  does  the  painting  is  the  person  who  decides  upon 
the  nature  of  the  design.  It  may  also  be  noted  that  in  the  performance  of  sacred 
ceremonies  men  are  constantly  decorated  with  designs  belonging  to  totems  other  than 
their  own. 


Initiation  Ceremonies,  Aranta  Tribe.  145 

time  when  they  will  become  fully  initiated  and  admitted  to  all 
the  secrets  of  the  tribe  which  are  as  yet  kept  hidden  from  them. 

The  ceremony  of  throwing  up  is  called  "Alkirakiwuma"^  and 
very  shortly  after  this  the  boy  has  his  nasal  septum  bored 
through,  usually  by  his  father  or  paternal  grandfather,  and 
begins  to  wear  the  nose  bone.  This  boring  is  practised  by  men 
and  women  alike  and  the  operation  is  not  attended  with  any 
special  ceremony.  Amongst  the  women  the  boring  is  usually 
done  by  the  husband  immediately  after  marriage  and,  it  may  be 
remarked  in  passing,  that  in  both  sexes  the  constant  wearing 
of  the  nose  bone  emphasises  the  flattening  out  of  the  lobes 
-of  the  nose. 

A  good  many  years  may  elapse  between  the  throwing-up 
ceremony  and  the  performance  of  the  two  much  more  important 
ceremonies  of  circumcision  or  Lartna  and  that  of  subincision  or 
Ariltha.  Speaking  generally  it  may  be  said  that  circumcision 
may  take  place  at  any  age  after  the  boy  has  arrived  at  puberty. 
Up  to  this  time  he  is  spoken  of  as  "  Ulpmerka,"  after  the  two 
^leremonies  have  been  performed  he  becomes  an  "  Ertwa-kurka  " 
— that  is  an  initiated  man  eligible  to  take  a  wife  and  to  be 
Admitted  to  all  the  tribal  secrets,  though  it  may  be  many  years 
before  he  is  instructed  in  certain  of  them. 

The  Second  Ceremony. — Circumcision  or  Lartna. 

When  it  has  been  decided  by  the  boy's  elder  male  relatives 
{usually  his  elder  brothers  blood  and  tribal)  that  he  has  arrived 
At  the  proper  age,  preparations  are  made,  unknown  to  the 
Ulpmerka,  for  the  ceremony.  These  consist  first  of  all  in  the 
gathering  together  of  a  large  supply  of  food  material,  for  the 
ceremonies  are  attended  with  the  performance  of  what  are 
usually  spoken  of  as  corrobborees,  which  last  over  several  days. 

In  the  following  account*^  which  deals  with  the  ceremony  as 
•enacted  by  the  natives  living  on  the  banks  of  the  Finke  near  to 
a  spot  called  Undiara,  one  of  the  most  important  local  centres 


1  Derived  from  Alkira,  the  sky,  and  wuma,  to  throw. 

2  In  certain  respects  the  details  of  the  ceremony'  now  described  differ  from  those  of  the 
ceremony  already  described  by  one  of  us  in  tlie  Report  of  the  Horn  Expedition.  This  is 
owing  to  the  fact  that  the  details  vary  to  a  considerable  extent  in  different  localities. 
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of  the  kangaroo  totem,  we  oniit  certain  details  which  would 
necessitate  for  their  proper  understanding  too  lengthy  a  reference 
to  traditions  dealing  with  the  past  history  of  the  tribe.  In  the 
performance  of  every  ceremony  the  Arunta  native  is  bound  hand 
and  foot  by  tradition,  what  his  fore-fathers  did  that  lie  must 
likewise  do,  and  in  connection  with  every  custom,  however 
trivial,  ho  has  some  tradition  telling  him  exactly  how  he  must 
act  and  what  he  must  do. 

We  may,  however,  very  briefly  refer  here  as  follows  to  certain 
of  the  traditions  which  have  reference  to  the  ceremonies  of 
initiation;  a  full  account  of  them  will  be  published  subsequently. 

The  earlitjst  period  to  which  any  tradition  refers  is  always 
spoken  of  by  the  natives  as  the  "  Alcheringa."  At  the  very 
beginning  of  this,  so  says  tradition,  there  were  no  true  human 
beings  such  as  now  exist  but  only  "Inapertwa,"^  that  is  almost 
shapeless  beings  in  which  just  the  vague  outlines  of  the  different 
limbs  and  parts  of  the  body  could  be  detected.  Two  spirit 
beings  who  lived  far  away  in  the  western  sky  and  who  were 
called  "  UngamblkuUa,"  a  word  which  signifies  "made  out  of 
nothing,"  or  "self -existing,"  came  down  to  earth  and  transformed 
the  Inapertwa  creatures  into  men  and  women,  and  further  they 
performed  upon  some  but  not  all  of  them  the  rite  of  circumcision, 
using  for  the  performance  of  the  operation  a  fire-stick.  It  is 
worthy  of  note  that  this  tradition  of  the  early  use  of  the 
tire-stick  is  widely  spread  through  the  various  divisions  of  the 
Arunta  tribe.  At  a  slightly  later  period,  but  in  the  Alcheringa, 
certain  ancestral  individuals  who  belonged  to  the  Ullakupera,  or 
little  hawk  totem,  introduced  the  practice  of  performing  the 
operation  by  means  of  a  stone  knife.  Shortly  after  this, 
individuals  belonging  to  the  Achilpa,  or  "wild  cat"  totem, 
introduced  the  rite  of  Ariltha  or  subincision. 

It  will  be  seen  from  this,  which  is  the  briefest  possible  outline 
of  lengthy  traditions  dealing  with  the  subject,  that  the  traditions 
of  the  tribe  refer  to  three  distinct  and  successive  periods:  (1) 
one  in  which  circumcision  was  practised  by  means  of  a  tire- 
stick,  (2)  one  in  which  the  use  of  the  stone  knife  was  introduced, 
and  (3)  a  later  period  when  subincision  was  introduced. 


1  In  the  Report  of  the  Horn  Expedition,  vol.  iv.,  p.  185,  this  word  was  hy  mistake 
written  •'  Inaperlwa."    The  spelling  and  account  now  given  are  correct. 
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At  the  present  day  the  operation  of  circumcision  is  always 
performed  at  a  specially  prepared  spot  to  which  the  name  of 
** Apulia"  is  given.  The  nature  of  this  can  be  seen  from  the 
accompanying  plan. 


F 
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A  path  about  fk\e  feet  wide  is  cleared  of  grass  and  shrubs  and 
the  surface  soil  is  heaped  up  on  either  side  so  as  to  form  a  low 
narrow  bank  (F  F)  of  the  same  length  as  the  path.  The  latter 
is  always  made  so  that  it  runs  east  and  west,  At  a  distance  of 
about  fifty  yards  from  either  end  a  small  brake  of  boughs  is 
made  (d,e). 

When  all  has  been  properly  prepared  the  youth  to  be  initiated 
is  seized  early  during  the  evening,  while  he  is  at  the  Ungunja  or 
camp  of  the  men.  This  seizing  of  the  youth  is  the  duty  of  men 
who  stand  in  a  certain  definite  relationship  to  him,  viz.,  that  of 
(1)  Okilia,  or  elder  brothers,  (2)  Umbirna,  or  brothers  of  his 
future  wife,  (3)  Unkulla,  or  sons  of  his  mother's  brothers.^ 
As  soon  as  they  lay  hands  on  him  they  shout  loudly  "  Utchai," 
**  Utchai."  Not  infrequently  the  youth,  thoroughly  frightened, 
struggles  violently  and  tries  to  escape  in  which  case  he  is  simply 
carried  off  bodily  to  the  Apulia  ground.  Once  on  the  ground 
and  in  the  presence  of  all  the  men  and  women  who  have 
assembled  there  he  makes  no  further  resistance  but  seems  to 
resign  himself  to  his  fate.  The  men  are  gathered  together  at 
the  eastern  end  of  the  Apulia  close  by  the  brake  at  the  spot 
marked  A  in  the  diagram,  while  the  women  are  at  the  spot 
marked  C. 


1  In  the  northern  part  of  the  tribe  all  the  men  and  women  assemble  at  the  Apulia 
ground  while  the  boy  is  asleep,  and  then  three  men  and  two  young  women  are  sent  to 
awake  and  bring  him  in.  The  women  carry  shallow  "pitchis"  or  wooden  bowls,  with 
which,  after  creeping  quietly  up  to  him,  they  strike  him  sharply  at  the  same  time  crjing 
out  loudly  ♦•  Utchai."    Then  the  three  men  seize  and  carry  him  off. 
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The  youth  who  is  as  yet  spoken  of  as  Ulpmerka,  that  is  an 
uncircuincised  boy,  sits  down  amongst  the  men  while  the  women 
who  have  been  awaiting  his  arrival  at  once  begin  to  dauce, 
carrying  shields  in  their  hands.  The  reason  assigned  for  this 
is  that,  in  the  Alcheringa,  certain  women  called  TJnthippa 
carried  along  with  them,  as  they  travelled  over  the  country, 
a  nuiiiber  of  young  boys  who  were  just  being  initiated.  As 
they  travelled  along  they  also  carried  shields,  dancing  the  whole 
time,  and  thei'efore  it  is  that,  at  the  present  day,  the  initiation 
ceremony  must  commence  with  an  imitiation  of  the  Unthippa 
dance  of  the  Alcheringa.  Except  upon  this  one  occSasion  women 
never  carry  shields,  which  are  exclusively  the  property  of  the  men. 
While  the  women,  are  dancing  the  men  sing  of  the  marching 
of  the  Unthippa  women  across  tlie  country,  and  after  the  boy 
has  watched  and  listened  for  some  little  time  his  head  is  covered 
with  strands  of  fur  string  so  as  to  give  it  the  appearance  of 
being  encased  in  a  tightly  fitting  skull  cap.  A  large  Uliara,  or 
human-liair  girdle,  is  also  placed  round  his  waist  by  a  man  who 
is  Gammona,  that  is  mother's  brother  to  him,  the  girdle  itself 
being  provided  by  a  man  wjio  is  Oknia'  or  "  fathei- "  of  the  boy. 

When  this  has  been  done  a  consultation  of  the  men  who  are 
Oknia  and  Okilia  to  the  boy  is  held,  and  certain  other  men  are 
told  off  by  them  to  take  the  boy  away  and  paint  him.  These 
men  are  always  afterwards  called  Wutya  or  Wilya  by  the  boy. 
After  tlie  consultation  is  over  tliey  go  away  and,  first  of  all, 
build  a  brake  of  bushes  at  the  western  end  of  tlie  Apulia,  after 
which  they  return  and,  taking  the  boy,  lead  him  tlirough  the 
dancing  women  to  the  brake,  where  some  time  is  spent  in 
greasing  his  body  and  decorating  him  witli  a  pinkish  coloured 
clay  and  lines  of  bird's  down.  When  this  is  over  the  Wilya 
men  tell  the  boy  that  he  is  no  longer  an  Ulpmerka  but  is  now 
A  Wurtja,  that  during  the  proceedings  about  to  follow,  he  must 
render  implicit  obedience  and  on  no  account  must  he  ever  tell 
any  woman  or  boy  anything  of  what  he  is  about  to  see.  Should 
he  ever  reveal  any  of  the  secrets  both  he  and  his  closest  relations 
will  surely  die.     He  is  not  to  speak  until  spoken  to  and  even 
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then  only  in  a  subdued  voice ;  when  left  at  his  brake — that  is 
the  one  at  which  the  painting  has  been  done — he  must  always 
crouch  down  and  on  no  account  attempt  to  see  what  the  men 
are  doing.  Should  he  try  to  see  what  is  going  on  at  the  Apulia, 
except  when  taken  there  and  told  to  watch,  some  calamity  will 
happen  to  him — Twanyirika,  the  great  spirit,  whose  voice  is 
heard  when  the  bullroarers  speak,  will  carry  him  away.  When 
these  instructions  have  been  given  to  him  by  the  Wilya,  some 
Okilia  come  to  hiui  and  repeat  them  over  and  over  again.  After 
this  he  is  left  entirely  alone  behind  his  brake  at  the  spot  marked 
X  for  an  hour  or  two  while  the  singing  and  dancing  are  continued 
with  vigour.  Meanwhile  the  Oknia  and  Okilia  again  consult  and 
choose  a  man  who  is  Mura  to  the  boy  to  act  as  what  is  called 
"  Urinthantima."  Towards  daylight  the  boy,  now  called  Wurtja, 
is  brought  back  to  the  men  from  his  brake,  passing  through  the 
group  of  women  who  have  not  yet  ceased  dancing,  and  is  placed 
upon  the  lap  of  the  Urinthantima  man. 

The  boy's  mother  has  previously  brought  from  her  camp  a 
fire-stick  which  she  is  careful  to  keep  alight  all  night.  In  the 
early  morning  she  lights  a  fire  with  this  and  then  lights  two  long 
sticks  with  which  she  has  provided  herself.  These  she  holds  in 
her  hands  as  she  sits  behind  the  Urinthantima,  one  she  hands  to 
the  Tualcha-mura  woman^  of  the  boy  and  the  other  she  retains  and 
takes  back  with  her  to  camp  where  she  is  most  careful  to  guard  it 
constantly  and  to  keep  it  alight.  It  is  fixed  into  the  ground  at 
an  angle  so  as  to  catch  the  wind.  The  Wurtja  guards  his  fire  in 
just  the  same  way,  and  is  cautioned  by  the  men  with  him  that  if 
he  loses  it  or  allows  it  to  go  out  he  and  his  mother  will  be  killed 
by  Kurdaitcha.  On  the  day  on  which  he  is  led  back  to  the 
Apulia  he  throws  away  the  fire  stick  as  also  does  his  mother. 

While  the  men  are  singing  a  special  fire  song,  the  woman  who 
is  Tualcha-mura  to  the  boy  approaches  and  ties  round  his  neck 
bands  of  fur-string  after  which  she  hands  to  him  the  tire-stick 
which  she  has  received  from  the  boy's  mother.  The  latter  has 
taken  up  a  position  along  with  the  sisters  of  the  boy's  father 
immediately  behind  the  Urinthantima  man.      The  woman  tells 


1  The  Tualcha-nnira  is  the  woman  whose  daughter,  born  or  unborn,  has  been  allotted 
to  the  boy  as  a  futura  wife,  so  that  she  is  potentially  his  mother-ia-law. 
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the  boy  to  always  hold  fast  to  his  own  fire — in  other  words  not 
to  interfere  with  the  women  who  have  been  allotted  to  other 
men.  After  this,  and  at  a  signal  from  an  old  Okilia,  the  Wurtja 
gets  up  and  runs  away  followed  by  a  number  of  shouting  boys 
who  after  a  short  time  return  and,  along  with  the  women,  leave 
the  Apulia  ground  and  run  back  to  the  main  camp. 

The  Wurtja  is  accompanied  by  some  Okilia  and  Unkulla  men 
who  remain  out  with  him  in  the  bush  for  usually  three  days. 
During  this  time  nothing  of  any  special  nature  happens  to  him 
beyond  the  fact  that  he  may  not  speak  unless  spoken  to,  and  that 
he  is  not  allowed  to  eat  freely,  though  he  is  not  as  yet  bound  by 
the  food  restrictions  which  he  will  very  shortly  have  to  obey. 
The  main  object  of  this  partial  seclusion  is  to  impress  him  with 
the  fact  that  he  is  about  to  enter  into  the  ranks  of  the  men,  and 
to  mark  the  break  between  his  old  life  and  the  new  one  ;  he  has 
no  precise  knowledge  of  what  is  in  store  for  him  and  the  sense 
of  something  out  of  the  ordinary  being  about  to  happen  to  him — 
something  moreover  which  is  of  a  more  or  less  mysterious  nature 
— helps  to  impress  him  strongly  with  a  feeling  of  the  deep 
importance  of  strict  compliance  with  the  tribal  rules  and  further 
still  with  a  strong  sense  of  the  superiority  of  the  older  men  who 
know  and  are  familiar  with  all  the  mysterious  rites,  some  of 
which  he  is  about  to  learn  the  meaning  of  for  the  first  time. 

When  brought  back  to  the  Apulia,  the  Wurtja  is  placed  first 
of  all  behind  the  brake  at  the  west  end  of  the  ground  from  where 
he  may  not  move  without  the  perm.ission  of  his  Okilia.  The 
Apulia  ground  is  in  charge  of  a  man  who  is  an  Oknia  of  the  hoy. 
On  this,  the  fourth  night,  the  men  spend  the  time,  hour  after 
hour,  singing  of  the  marching  of  the  Ullakupera  men  in  the 
Alcheringa,  and  of  their  operations  with  their  celebrated  Lalira 
or  stone  knives.  Every  now  and  then  they  break  out  into  the 
Ullakupera  Lartna  song  : 

"  Irriyulta  yulta  rai 
Ul  katchera  ulkatcherrai." 

W^hich  is  always  sung  in  fierce,  loud  tones.  About  midnight 
two  Okilia  go  to  the  Wurtja  and  having  blindfolded  him  bring 
him  to  the  group  of  men  where  he  is  made  to  lie,  face  down- 
wards on  the  ground,  until  two  men  who  are  to  about  to  perform 
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a  ceremony  are  in  position  between  the  lines  of  the  Apulia. 
The  quabarra^  which  they  are  about  to  perform  is  one  of  a 
certain  number  which  are  only  performed  at  times  such  as  this 
when  initiation  is  taking  place.  When  the  boy  is  told  to  look 
up  be  sees  lying  in  front  of  him  and  on  his  side  a  decorated  man, 
whom  the  Oknia  and  Okilia,  both  speaking  at  once,  tell  him 
represents  a  wild-dog.  At  the  other  end  of  the  Apulia  another 
decorated  man  stands  with  his  legs  stretched  wide  apart  and 
holding  twigs  of  eucalyptus  in  each  hand  ;  his  head  is  decorated 
with  a  small  ornament  called  a  Waninga  to  which  further 
reference  will  be  made  subsequently.  The  performer  moves 
his  head  from  side  to  side  as  if  looking  for  something  and 
every  now  and  then  utters  a  sound  similar  to  that  made  by  a 
kangaroo,  which  animal  he  represents.  Suddenly  the  dog  looks 
up,  sees  the  kangaroo  and  begins  to  bark.  Running  along  on 
all  fours  he  passes  between  the  legs  of  the  kangaroo  man  who 
strikes  him  with  the  twigs,  after  which  he  lies  down  again  for 
a  minute  or  two  behind  the  kangaroo  who  keeps  watching  him 
over  his  shoulder  while  he  utters  the  sound.  Then  the  dog  gets 
up,  runs  from  behind  between  the  kangaroo's  legs,  is  caught  by 
the  head,  shaken,  and  howls  as  if  in  pain  while  a  pretence  is 
made  of  dashing  his  head  upon  the  ground.  This  is  repeated 
several  times  and  finally  the  dog  is  supposed  to  be  killed  by 
the  kangaroo.  Then  the  dog  runs  quickly  on  all  fours  to  the 
Wurtja  and  lies  down  on  the  top  of  him  ;  he  is  at  once  followed 
by  the  kangaroo  who  hops  on  to  the  top  of  the  dog  and  so  the 
Wurtja  has  to  bear  the  weight  of  both  men  for  about  two 
minutes.  When  they  get  up,  the  Wurtja,  still  lying  down» 
is  told  by  the  old  men  that  the  quabarra  represents  an  incident 
which  took  place  in  the  Alcheringa  when  a  wild  dog  man 
attacked  a  kangaroo  man  and  was  killed  by  the  latter.  The 
object  whicli  the  kangaroo  wore  on  his  head  was,  he  is  told,  a 
Waninga,  a  sacred  object,  the  name  of  which  must  never  be 
mentioned  in  the  hearing  of  women  or  children,  and  that,  in 
fact,  it  represents  a  kangaroo.  When  this  is  over  the  Wurtja  is 
led  back  to  his  brake  and  the  men  continue  singing  at  intervals 
neaily  all  night. 

1  Quabarra  is  the  temi  .applied  by  the  Aiiinta  natives  to  sacred  ceremonies  which  only 
initiated  men  maj'  witness. 
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The  quabarra  which  are  performed  at  these  initiation  cere- 
monies vary  according  to  the  locality  in  which  they  are  being 
performed  and  the  men  who  are  taking  the  leading  part  in  them. 
If,  for  example,  the  old  man  who  is  presiding  belongs  to  the 
Emu  totem  then  the  quabarra  will,  at  all  events  to  a  certain 
extent,  represent  incidents  concerned  with  ancestral  Emu  men. 
In  the  particular  ceremony  upon  which  the  present  account  is 
based,  the  old  man  presiding  belonged  to  the  Kangaroo  totem 
and  thus  quabarra  concerned  especially  with  this  totem  were 
much  in  evidence.  The  totem  of  the  youth  who  is  being  initiated 
has  no  influence  whatever  on  the  nature  of  the  particular 
quabarra  performed.  Each  old  man  who  presides  over,  or  takes 
a  leading  part  in,  a  ceremony  such  as  this  has  possession  of  a 
certain  number  of  quabarra  and  naturally  those  performed  are 
chosen  from  this  series.  Remembering,  therefore,  that  the 
particular  quabarra  vary  from  ceremony  to  ceremony,  the 
account  now  given  may  be  regarded  as  representing  in  essential 
features  the  details  of  the  initiation  ceremony  of  circumcision 
amongst  the  Arunta  tribe.  At  the  same  time  it  is  also  necessary 
to  remember  that  ceremonial  objects,  such  as  the  Waninga, 
which  figure  largely  in  some  districts  are  unknown  in  others 
where  th-  ir  place  is  taken  by  entirely  different  objects.  Thus, 
for  example,  in  the  northern  part  of  the  tribe  a  sacred  pole 
called  a  Nurtunga  is  used  and  this,  where  it  is  used,  has 
precisely  the  significance  of  the  Waninga  which  is  never  met 
with  in  the  northern  districts.  For  an  outline  of  an  initiation 
ceremony  in  which  the  Nurtunga  is  used  reference  may  be  made 
to  the  account  already  written  by  one  of  us  in  connection  with 
the  ceremony  of  subincision  amongst  the  northern  Arunta.^ 

On  the  next  day  another  quabarra  is  performed,  this  time  by 
two  kangaroo  men  and  one  man  representing  a  dog.  Once  more 
the  dog  is  killed  (it  may  be  mentioned  here  that  in  similar 
ceremonies  associated  with  the  wild-dog  totem  it  is  the  kangaroo 
which  is  killed),  finally  the  three  men  throw  themselves  on  top 
of  the  Wurtja,  after  which  the  latter  is  once  more  told  by  the 
old  men  what  the  ceremony  means  and  is  again  taken  back  to 
the  brake  at  the  western  end  of  the  Apulia. 


1  Report  of  Horn  Expedition  to  Central  Australia,  vol.  iv.,  p.  173. 
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On  the  sixth  day  the  Wurtja  is  taken  out  hunting  by  Okilia 
and  Umbirna,  and  the  succeeding  night  is  spent  by  the  men  in 
singing  songs,  to  which  the  Wurtja  listens  and  which  have 
reference  to  the  wanderings  of  certain  Alcheringa  ancestors. 

We  have  in  our  previous  account  of  the  Engwurra  ceremony^ 
dealt  briefly  with  the  traditions  which  are  concerned  with  the 
wanderings  of  various  groups  of  individuals  and  have  described 
the  connection  of  these  with  the  totemic  system  as  developed  in 
the  Arunta  tribe.  Up  to  the  time  of  his  initiation  the  youth  has 
known  nothing  of  these  traditions  and  now  for  the  first  time  he 
hears  of  them  and  sees  the  ceremonies  performed  in  which  the 
ancestors  of  the  tribe  are  represented  decorated  as  they  were,  and 
acting  as  they  did,  during  life.  In  various  accounts  of  initiation 
ceremonies  of  the  Australian  tribes,  as  for  example,  in  the 
earliest  one  ever  pu Wished — the  one  written  by  Collins  in  1804 
— we  meet  with  descriptions  of  performances  in  which  different 
animals  are  represented  but,  except  in  the  case  of  the  Arunta 
tribe,  no  indication  of  the  meaning  and  significance  of  these 
performances  has  been  yet  forthcoming.  In  the  Arunta  tribe 
however  they  are  seen  to  have  a  very  definite  meaning  and  to  be 
intimately  associated  with  the  totemic  system.  Whether  this  be 
so  in  other  tribes  we  have  as  yet  no  evidence  to  show,  but  it  is, 
at  all  events,  worthy  of  note  that,  whilst  the  actual  initiation 
rite  varies  much  from  tribe  to  tribe,  consisting  in  some  in  the 
knocking  out  of  a  tooth,  and  in  others  in  circumcision,  etc.,  in 
all  an  important  part  of  the  ceremony  consists  in  showing  to  the 
novitiates  certain  dances,  the  important  and  common  feature  of 
which  is  that  they  represent  the  actions  of  particular  animals. 
In  the  Arunta  tribe  however  they  have  a  very  definite  meaning. 
At  the  first  glance  it  looks  much  as  if  all  that  they  were  intended 
to  represent  was  merely  the  behaviour  of  certain  animals  but  in 
reality  they  have  a  much  deeper  meaning,  for  each  performer 
represents  an  ancestral  individual  who  lived  in  the  Alcheringa. 
He  was  a  member  of  a  group  of  individuals,  all  of  whom,  just  like 
himself,  were  the  direct  descendants  or  transformations  of  the 
animals,  the  names  of  which  they  respectively  bear.  It  is  as  a 
re-incarnation  of  the  never-dying  spirit  part  of  one  of  these  semi- 

1  Proo.  R.S.  Vict.,  vol.  x.,  pt.  i.,  p.  17. 
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animal  ancestors  that  every  member  of  the  tribe  is  born,  and 
therefore  when  born,  he  or  she,  bears  of  necessity  the  name  of  the 
animal,  or  plant,  of  which  the  alcheringa  ancestor  was  a  transfor- 
mation or  descendant. 

The  nature  of  these  performances  may  be  gathered  from  one 
which  was,  in  this  instance,  enacted  on  the  seventh  day.  As 
usual  in  all  these  performances  the  man's  body  is  decorated  with 
ochre  and  lines  of  bird's  down,  which  is  supposed  to  be  arranged 
in  exactly  the  same  way  in  which  it  had  been  on  the  body  of  the 
Alcheringa  man.  From  the  waist  is  suspended  a  large  ball  of 
fur-string  which  is  supposed  to  represent  the  scrotum  of  the 
kangaroo,  and  when  all  is  ready,  the  performer,  who  has  been 
decorated  behind  the  brake  where  the  men  sit,  comes  out  hopping 
leisurely  along  as  a  kangaroo  does,  and  every  now  and  then  lying 
down  like  the  animal  on  his  side  to  rest.  The  boy,  as  before,  has 
been  brought,  blindfolded,  on  to  the  ground  and  at  first  is  made 
to  lie  flat  down,  but,  when  the  performer  hops  out,  he  is  told  to 
sit  up  and  watch.  The  performer  for  about  ten  minutes  goes 
through  the  characteristic  movements  of  the  animal,  acting  the 
part  very  cleverly,  while  the  men  sitting  around  the  Wurtja  sing 
of  the  wandering  of  the  kangaroos  across  the  country  in  the 
Alcheringa.  Then  after  a  final  and  very  leisurely  hop  round  the 
Apulia  ground  the  man  comes  and  lies  down  on  top  of  the 
Wurtja  who  is  then  instructed  in  the  tradition  to  which  the 
performance  refers.  He  is  told  that  in  the  Alcheringa  a  party  of 
of  kangaroo-men  started  out  from  a  place  called  Ultainta  away 
out  to  the  east  of  what  is  now  called  Charlotte  Waters,  and  that 
after  wandering  about  they  came  at  last  to  a  spot  called  Karinga, 
far  away  to  the  north  in  the  Macdonnell  Ranges,  where  one  of 
the  party  who  was  named  Unburtcha  died,  that  is  his  body  did 
but  the  spirit  part  of  him  was  in  a  sacred  Churinga  which  he 
carried,  and  did  not  die  but  remained  behind  when  the  party 
travelled  on.  This  spirit,  the  old  men  tell  him,  went  at  a  later 
time  into  a  woman  and  was  born  again  as  a  Purula  man,  whose 
sacred  name  was  of  course  Unburtcha,  and  who  was  a  kangaroo- 
man  just  as  his  ancestor  was.  He  is  told  that  the  old  men  know 
everything  about  these  matters  and  decide  which  ancestor  it  is 
who  has  come  to  life  again  in  the  form  of  a  man  or  woman. 
Sometimes  the  spirit  child  which  goes  into  a  woman  is  one  which 
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Avas  associated  with  one  of  the  sacred  Churinga,  numbers  of 
which  each  Alcheringa  individual  carried  about  with  him  or  her, 
for  in  those  days  the  women  were  allowed  to  carry  the  Churinga 
just  like  the  men,  and  then,  in  this  case,  the  child  has  no  definite 
name  but,  of  course,  it  belongs  to  the  same  group  as  did  the  man 
who  had  carried  the  Churinga  about  in  the  Alcheringa,  that  is  if 
he  were  a  kangaroo-man  so  must  the  child  be,  and  then  the  old 
men  determine  what  shall  be  his  secret  or  sacred  name. 

It  is  in  this  way  that  the  boy  during  the  initiation  ceremonies 
is  instructed  for  the  first  time  in  any  of  the  sacred  matters 
referring  to  the  totems,  and  it  is  by  means  of  the  performances 
which  are  concerned  with  certain  animals  or  rather,  apparently 
with  the  animals,  but  in  reality  with  Alcheringa  individuals 
who  were  the  direct  transformations  of  such  animals,  that  the 
traditions  which  deal  with  this  subject  which  is  of  the  greatest 
importance  in  the  eyes  of  the  native,  are  firmly  impressed  upon 
the  mind  of  the  novitiate  to  whom  everything  which  he  sees 
and  hears  is  new  and  surrounded  with  an  air  of  mystery. 

After  the  completion  of  this  kangaroo  ceremony  the  Wurtja 
is  taken  back  to  his  brake,  and  then  a  consultation  of  the  Okilia 
and  Oknia  is  held  for  the  purpose  of  selecting  a  man  to  perform 
the  operation  and  also  a  man  to  assist  the  chief  operator.  Both 
these  men  are  called  "  Atwia-twia,"  and  in  addition  to  them  a 
man  is  selected  whose  duty  it  is  to  hold  up  the  shield  upon 
which  the  boy  is  seated  during  the  operation,  this  man  being 
known  by  the  name  of  "Elucha."  The  conversation  is  carried 
on  in  whispers,  the  men  when  speaking  placing  their  mouths 
against  each  other's  ears.  While  this  consultation  is  in  progress 
the  other  men  sitting  close  to  the  brake  sing  in  fierce,  loud  tones, 
the  Ullakupera  Lartna  song — "  Irriyulta  yulta  rai,  etc." 

After  some  little  discussion  it  is  decided  that  an  old  man  who 
is  Mura  to  the  boy  is  to  act  as  "  Atwia-twia,"  and  that  a  man 
who  is  Gammona  to  him  is  to  act  as  his  assistant,  his  duty 
consisting  in  pulling  forward  the  fore-skin,  while  another  old 
man  who  is  Ikuntira^  to  the  boy  is  to  be  the  shield  bearer  or 
Elucha.  It  must  be  remembered  that  in  addition  to  the 
honour  attaching  to  these  offices  there  are  certain  emoluments, 
for  when  the  operation  is  all  over  the  boy  has  to  provide  each 
of  these  men  with  an  offering  of  food. 


1  Ikuntira  ia  the  name  given  to  actual  or  tribal  fathers-in-law. 
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As  soon  as  the  decision  has  been  made  the  singing  stops,  and 
the  men  arrange  themselves  in  a  line  in  front  of  the  brake  while 
the  three  Okilia  sit  opposite  to  them  at  the  end  of  the  path 
looking  especially  grave  as  if  the  business  now  to  be  performed 
were  of  the  deepest  importance. 

Each  one  of  the  three  now  gets  up  in  turn  and  leads  forwards 
one  of  the  appointed  officials,  who  all  make  a  show  of  reluctance, 
and  places  him  in  front  of  the  row  of  men  who  are  seated  in  a 
line  beside  the  Apulia  so  that  now  there  are  two  rows  of  men 
facing  one  another.  The  old  Mura  man  sits  in  the  middle  of  his 
row  and  opposite  to  him  is  the  oldest  of  the  Okilia.  The  latter 
with  his  hand  smooths  the  surface  of  the  ground  between  the 
two  lines  and  then,  picking  up  a  spear-thrower  by  the  end  to 
which  the  point  is  attached,  he  thrusts  his  beard  into  his  mouth, 
as  does  also  the  Mura  man,  and  both  glare  fiercely  at  each  other. 
Then  without  taking  his  eyes  off  the  Mura  man  he  scoops  up, 
with  the  chisel  end  of  the  spear-thrower,  a  little  soil,  and  gliding 
along  on  his  knees  empties  it  into  the  hands  of  the  former. 
Then  he  embraces  him,  rubs  their  bodies  together  and  finally 
rubs  his  forehead  against  the  stomach  of  the  Mura  man.  After 
this  he  repeats  the  whole  performance  with  the  two  other 
officials,  and  when  this  is  over  the  three  old  men  are  embraced 
in  the  same  way  by  the  other  Okilia,  who  however  do  not 
present  them  with  dirt. 

The  meaning  of  the  latter  ceremony  is  to  imply  that  the  youth 
is  intrusted  to  them  for  the  purpose  of  being  initiated,  with  as 
little  hesitation  as  the  dirt  is  placed  in  their  hands. 

This  little  ceremony  is  called  "  Okoara  "  and  is  conducted  with 
much  solemnity.  When  it  is  over  the  men  join  the  others  and 
once  more  the  Lartna  song  is  sung  with  much  fierceness. 
Singing  is  kept  up  all  night  with  short  intervals ;  the  Wurtja 
is  brought  from  his  brake  early  in  the  evening  and  sits  the 
night  long  amongst  the  men  listening  to,  but  taking  no  part  in, 
the  singing. 

The  morning  of  the  eighth  day  is  spent  in  preparing  for  a 
ceremony  concerned  with  the  "Illuta"  (a  rat)  totem.  The 
particular  rat-man  or  man-rat,  for,  as  already  said,  the  identity 
of  the  human  individual  is  sunk  in  that  of  the  object  with  he 
is  associated  and  from  which  he  is  supposed  to  have  originated, 
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to  whom  this  ceremony  refers  is  reported  to  have  travelled  in  the 
Alcheringa  from  a  place  called  Pulkira  west  of  the  Finke  River 
to  Walyirra,   where   he   died   and    where   his    spirit    remained, 
associated  as  usual  with  a  churinga.     In  connection  with   this 
ceremony  a  large  Waninga  is  made.     This  consists  of  a  spear, 
across   which,    close    to    each    end,    a    short    bar    of    wood    is 
attached ;    strands  of  human    hair  string   pass  along  from  bar 
to  bar,  closely  side  by  side  and  at  each  end  pass  off  slant- wise 
towards  the  central  spear.     The  whole  structure  is  supposed  to 
represent  the  body  of  a  rat.     The  main  part  is  supposed  to  be  the 
trunk  of  the  animal,  the  point  end  of  the  spear  is  the  tail,  and 
the  handle  end  is  the  head.     The  Waninga  is  carried  by  one  of 
the  Okilia  men  while  another  man  walks  behind  to  steady  it. 
Two  other  men  are   decorated  so  as  to  represent  two  "Kutta 
Kutta"or  little  night  hawks.     When  all  is  ready  the  Wurtja 
is  led,  blindfolded  of  course,  to  where  the  main  body  of  men  are 
seated.     The  performers  approach  from  the  south  side  making 
a  circuit  and  walking  with  their  backs  towards  the  Apulia  until 
they  are  opposite  and  about  thirty  yards  away  from   the  Wurtja 
when  the  bandage  is  quickly  taken  from  the  eyes  of  the  latter. 
Then  the  two   *' Kutta    Kutta^'  men   with    both   legs  stretched 
wide  apart  and   hands  holding  a   stick   across  their  shoulders, 
come  along  between  the  lines  of  the  Apulia  with  a  curious  quick, 
gliding  movement,  towards  the  audience  and  then  rapidly  retire. 
Then  the  men  with  the  Waninga  run  down  the  lines,  stopping 
every  now  and  then  as  they  bend  the  Waninga  over  towards  the 
Wurtja  but  without  touching  him  ;    then  they  stand  erect  and 
perform   the  quivering  movement  which  is  such  a  characteristic 
feature  in  all  the  native  ceremonies.     This  is  done  several  times 
and  finally  all  four  performers  come  into  the  Apulia  lines  at  the 
same  time,  the  "  Kutta  Kutta  "  men  being  at  first  in  front,  then 
they  retire  to  the  side  and  the  men  bearing  the  Waninga  come 
on  close  to  the  Wurtja  when  a  man  steps  out  of  the  audience, 
touches  the  performers  and  the  ceremony  comes  to  an  end.    Then 
a  man  who  is  an  Ikuntira,  that  is  a  possible  father-in-law,  to  the 
Wurtja  takes  the  Waninga  and  fixes  it  upright  in  the  Apulia 
path,  and  the  Wurtja  is  told  by  the  Oknia  and  Okilia  men,  who, 
as  usual,  sit  close  to  him  during  the  performance,  to  go  out  and 
embrace  the  Waninga   which   he  does   for   some  minutes,   the 
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Waninga  carriers  standing  close  by  and  the  men  at  the  brake 
singing  of  the  Waninga  and  of  the  walking  of  the  Illuta  in  the 
Alcheringa.  Then  the  Wurtja  is  told  to  lie  down  again  and  his 
head  is  covered  over,  the  usual  instructions  and  cautions  being 
given  to  him.  During  this  time  another  ceremony  is  being 
prepared  of  a  simple  description  as  no  decoration  is  used.  The 
men  occupy  the  time  in  singing  about  a  party  of  Alcheringa 
individuals  who  started  to  walk  from  a  place  called  Ayaiya. 
After  the  singing  has  gone  on  for  about  an  hour  the  Wurtja  is  told 
to  look  up  and  he  sees  a  number  of  men  lying  about  the  Apulia 
ground  ;  as  he  looks  up  they  begin  to  hop  about  and  to  utter  the 
sounds  made  by  kangaroos.  One  old  man  in  particular  is  notice- 
able from  the  way  in  which  he  imitates  the  movements  of  an  old 
disabled  animal.  After  hopping  in  and  about  the  Apulia  for 
some  minutes  they  bunch  up  together  at  the  western  end  of  the 
ground  and  then  suddenly  rising  with  a  loud  shout  of  "pow,  pow, 
pow,"  they  run  away  to  a  small  gully  out  of  sight  of  the  Wurtja 
who  is  told  that  these  men  represent  a  party  of  Alcheringa 
kangaroo-men  starting  off  from  Ayaiya.  After  this  and  while 
further  preparations  are  being  made  the  Wurtja  remains  with 
the  audience  but  has  his  head  covered.  The  tradition  dealing 
with  this  special  group  of  kangaroos  relates  that  the  party  split 
into  two,  a  larger  and  a  smaller  one,  and  that  the  larger  one 
travelled  on  ahead  of  the  other  one.  When  preparing  for  the 
ceremony  the  bodies  are  first  of  all  rubbed  all  over  with  red 
ochre,  then  two  young  men  open  veins,  first  in  one  arm  and  then 
in  the  other,  and  allow  the  blood  to  flow  out  in  a  stream  over  the 
heads  and  bodies  of  the  men  who  are  about  to  perform.  The 
latter  who  are  ten  in  number  are  then  ornamented  with  little 
patches  of  down  but,  unlike  the  usual  plan  of  ornamentation, 
there  is  no  regular  pattern  made,  the  reason  for  this  being  that 
the  Alcheringa  men  had  not  used  any  regular  pattern. 

When  all  are  ready,  they  go,  with  the  exception  of  three  who 
stay  behind,  on  to  the  Apulia  walking  in  single  file  and  carrying 
twigs  of  Eucalyptus  in  their  hands.  When  they  reach  the 
ground  a  young  man  who  leads  the  column  and  represents  a 
young  and  frolicsome  kangaroo  which,  according  to  tradition, 
accompanied  the  njarchers,  lies  down  sideways  across  tlie  entrance 
to  the  path    with  his   back   turned    towards   the  Wurtja.     The 
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other  men  stand  in  the  path  with  their  legs  wide  apart  shifting 
their  heads  from  side  to  side  and  making  the  twigs  quiver. 
Then  the  Wurtja  is  told  to  sit  up  and  the  performers  at  once 
greet  his  appearance  with  imitations  of  the  sounds  made  by 
kangaroos ;  then  the  young  kangaroo,  called  "  Kulla  Kulla," 
begins  frisking  about  pretending  to  rush  at  the  other  performers, 
and  finally  darts  between  the  legs  of  each  man  and  emerges  at 
the  western  end  of  the  column  where  he  lies  down  quietly  for 
a  minute  or  two.  After  he  has  done  this  four  times  he  is  caught 
up  as  he  comes  through  the  legs  of  the  man  who  stands  nearest 
to  the  Wurtja  and  is  carried  up  to  the  latter  and  placed  upon 
him  and  then  all  the  other  performers  throw  themselves  upon 
the  top  of  him  so  that  the  Wurtja  has  actually  to  bear  the 
whole  mass  of  men.  (The  Wurtja  himself  on  this  particular 
occasion  did  not  appear  to  be  any  the  worse  for  this  trying 
experience,  but  one  of  the  performers  fainted  as  soon  as  they 
extricated  themselves.  The  stoical  calmness  of  the  young 
Wurtja  was  most  marked  throughout  the  whole  ceremony). 
The  performers  then  seat  themselves  amongst  the  audience  and 
the  remaining  three  men  then  come  on  and  go  through  the  same 
performance,  one  of  them  personating  a  young  kangaroo  as 
before.  The  latter  is  again  laid  on  top  of  the  Wurtja  and  the 
other  two  men  lie  on  the  top  of  him.  For  this  lying  down  on 
the  top  of  the  novitiate  there  is  a  special  term — "  wultha- 
chelpima."  After  the  usual  explanations  and  cautions  the 
Wurtja  is  again  led  back  to  his  own  brake  by  his  Okilia. 
During  the  evening  when  the  men  are  assembled  at  the  Apulia 
he  is  brought  back  and  lying  down  listens  to  the  singing  which 
continues  with  little  interruption  during  the  whole  night. 

On  the  morning  of  the  ninth  day  the  Wurtja  is  carefully 
greased  all  over  by  the  elder  Okilia  in  whose  special  charge  he 
is  and  remains  crouching  or  lying  down  at  his  brake  until  noon 
when  he  is  blindfolded  and  brought  to  the  Apulia.  Then  the 
kangaroo  performance  of  the  previous  day  is  again  enacted,  the 
performance  including  the  lying  down  upon  the  Wurtja.  After 
this  two  more  kangaroo  ceremonies  are  performed  the  second  of 
which  is  of  some  importance.  The  principal  performer  carries  a 
large  Waninga  on  the  top  of  which  a  smaller  one  is  attached, 
the   large    one    representing   a   full   grown    kangaroo,    and    the 
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smaller  one  a  young  one.  As  on  a  previous  occasion  the 
Waninga  is  taken  by  a  man  who  is  Ikuntira  to  the  Wurtja  and 
fixed  in  the  ground  and  then  the  latter  is  told  by  his  Oknia  and 
Okilia  to  go  and  embrace  it  which  he  does  for  some  minutes,  the 
performers  meanwhile  standing  round.  The  showing  of  the 
Waninga  to  the  Wurtja  is  called  "  umba-keli-irrima "  which 
means  **the  child  sees  and  knows."  The  embracing  of  the 
Waninga  is  called  "eliaqua  erkuma."  After  the  performance 
the  Wurtja  is  once  more  instructed  as  to  what  the  Waninga 
means,  and  cautioned  not  to  reveal  anything  to  women  or  to 
uninitiated  boys ;  then  as  usual  he  is  made  to  lie  down  and  in 
fierce  tones  the  men  sing  the  Lartna  song — "Irriyulta  yulta,'' 
striking  the  ground  with  their  shields.  Then  the  Wurtja  is 
taken  back  to  his  brake  were  he  remains  until  about  nine  o'clock 
at  night  when  he  is  brought  to  the  Apulia  and  there  his  head  is 
decorated  with  stalks  of  cane  grass,  while  at  the  same  time  the 
other  men  decorate  themselves  in  the  same  way  and  in  addition 
have  stalks  inserted  beneath  their  arm  bands. 

When  this  has  been  done  the  brake  of  boughs  at  which  the 
men  assemble  is  built  higher  and  the  men  all  crouch  behind  it. 
Then  at  a  signal  from  an  Oknia  the  women  approach  shouting  as 
they  do  so  "  pai !  pai !  pai,"  and  taking  possession  of  the  Apulia 
ground,  dance  upon  it  for  some  minutes  and  then  leaving  the 
Apulia  go  to  one  side  when  the  men  come  out  and  stand  on 
the  Apulia.  The  women  then  come  and  join  the  men  who  dance 
round  while  the  women  pluck  the  grass  stalks  from  their  heads, 
shouting  as  they  do  so,  "  pai  !  pai !  pai !"  While  this  is  going 
on  the  men  all  dance  with  their  faces  turned  towards  the  east  as 
in  the  stripping  dance  at  a  later  time,  one  or  more  women  behind 
each  man.  The  mura  woman,  who  is  called  "unchalkulkna,"  after 
stripping  the  Wurtja  who  has  been  dancing  amongst  the  other 
men,  suddenly  stops  and  placing  her  head  through  his  legs  from 
behind  hoists  him  on  to  her  shoulders  and  runs  off  with  him 
followed  by  all  the  other  women,  to  a  spot  behind  and  in  a  line 
with  the  Apulia  from  which  it  is  distant  about  fifty  yards.  Here 
she  places  him  sitting  on  the  ground  and  then  sits  behind  clasping 
him  ill  her  arms,  some  Mias  and  Uwinnas  sitting  close  behind 
her.  The  other  women  continue  to  dance  in  front  of  the  Wurtja 
shouting,  "  pai !  pai !  pai  I"  and  making  a  movement  of  invitation 
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by  slightly  lifting  the  hands  up  and  down,  with  the  arms  bent  at 
the  elbow,  in  a  way  often  adopted  during  various  ceremonies. 
At  the  Apulia  the  men  sit  down  and  sing  the  fire  song  : — 

"  Atnylinga  etunja  ilia  althara  wuntama," 

over  and  over  again.  Atnylinga  is  the  red  flower  of  a  species  of 
Eremophila  which  in  the  Alcheringa  was  made  red  by  much 
burning,  Etunja  is  a  twig  of  Eucalyptus,  Althara  means  blazing 
up,  and  Ilia  wuntama  is  the  term  applied  to  a  fire  which  is 
rushing  along.  This  song  is  always  sung  on  the  night  preceding 
the  preparation  of  the  Arachitta  poles,  the  twigs  used  for 
swathing  which  are  always  put  through  a  blazing  fire.  The 
singing  continues  for  about  half-an-hour,  after  which  the  Urin- 
thantima  man  as  well  as  another  mura  man,  and  also  an  Okilia, 
run  to  the  lubras  holding  shields  before  their  faces.  The  first- 
named  seizes  the  Wurtja,  and  assisted  by  the  other  two  takes  him 
back  to  the  Apulia,  where  he  is  told  to  lie  down  and  his  face  is 
covered,  while  the  singing  of  the  fire  song  continues  at  intervals 
all  night  long.  As  soon  as  the  Wurtja  is  taken  from  them  the 
women  run  away  to  their  camp. 

At  daybreak  the  Urinthantima  man  rubs  the  Wurtja  all  over 
with  dry  red  ochre  and  then  winds  fur-string  round  his  head  so 
as  to  completely  hide  his  hair  from  sight  while  the  other  men 
sing  : — 

"  Purta  purta  airpinta  airpintinia," 

The  song  sung  while  preparing  the  Arachitta  poles.  Purta  purta 
is  to  arrange  the  leaves,  to  settle  them  in  their  places ;  Airpinta 
airpintima  means  round  and  round  again.  While  this  is  being 
sung  the  women  come  up  to  the  Apulia  and  dance  up  the  lines 
towards  the  Wurtja  making  with  their  hands  the  movement  of 
invitation  and  shouting,  "pai!  pai !  pai !"  Suddenly  the  Urin- 
thantima man  hoists  the  Wurtja  up  on  his  shoulders  and  runs  off 
with  him  followed  by  a  number  of  the  younger  men  upon  which 
the  women  at  once  run  back  to  their  camp  and  the  singing  ceases. 
When  out  of  sight  of  the  Apulia  the  Wurtja  is  put  down  and  the 
men  proceed  to  a  spot  about  half-a-mile  away  from  the  Apulia 
where  they  make  large  tires  and  cut  down  a  number  of  slender 
sapplings  which  are  to  be  used  for  Arachitta  poles.  The 
branches  are  scorched  in  the  flames  while  the  men  sing  the  tire 
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song: — "  Atnylinga  etunja,  etc."  When  sufficient  material  has 
been  secured  they  sit  down  and  begin  to  tie  twigs  on  to  the  poles, 
the  men  singing,  incessantly,  "  Purta  purta  airpinta  airpintima." 
When  the  poles,  about  thirty  in  number — each  of  them  about  ten 
feet  long — are  ready,  which  is  about  noon,  the  men  start  back 
for  the  Apulia  carrying  the  poles  with  them.  These  they  place 
in  a  heap  about  two  hundred  yards  from  the  Apulia,  and  then 
the  Urinthantima  man  assisted  by  an  Okilia  ties  twigs  of  Eremo- 
phila  round  the  boy's  body  and  on  to  his  head — this  being  done 
where  the  sticks  liave  been  deposited.  A  signal  is  communicated 
to  the  men  at  the  Apulia  who  then  move  away  and  shout  to  the 
women  wlio  are  waiting  some  little  distance  off  and  who  then 
approach  at  a  run  carrying  shields  in  front  of  them  and  shouting 
as  they  come  along,  "  pai !  pai !  pai !"  They  take  up  a  position 
one  behind  the  other  with  their  backs  to  the  Apulia  brake  and 
their  faces  turned  towards  the  west  from  which  direction  the 
Wurtja's  party  is  coming.  As  the  latter  approach  the  women 
begin  to  dance  up  'and  down  the  lines  making  with  their  right 
hands  the  movement  of  invitation  and  with  their  left  hands 
holding  their  shields  against  their  breasts.  The  W^urtja  party 
approaches  at  a  run,  the  Wurtja  himself  being  concealed  in  the 
centre,  each  man  carrying  several  pieces  of  bark  which  are 
thrown  at  the  women  while  the  men  shout  loudly,  "  Whirra  !" 
and  the  women  shield  their  faces.  When  close  to  the  Apulia 
the  men  fire  a  final  volley  and  the  women  run  away,  pell  mell, 
their  pace  accelerated  by  the  vehement  shouting  of  the  men  who 
are  standing  about  in  all  directions  away  from  the  Apulia  to 
which  they  return  as  soon  as  the  women  have  gone.  The  bushes 
are  taken  off  the  Wurtja  by  the  Urinthantima  and  Okilia  and  he 
is  told  to  remain  in  a  crouching  position. 

The  Apulia  ground  is  now  carefully  cleaned  and  the  Wurtja's 
brake  shifted  to  within  a  few  yards  of  the  western  end  after 
which  a  council,  in  which  Okilia,  Oknia  and  Gammona  take 
part,  is  held  at  the  eastern  end  for  the  purpose  of  appointing  a 
man  to  act  as  "  Wulya,"  his  duty  being  to  paint  a  design  upon 
the  back  of  the  Wurtja,  the  choice  of  the  design  resting  with 
the  Wulya  who  is  supposed  to  choose  one  of  those  which 
are  called  "  Ilkinia,"  that  is  a  design  belonging  to  a  totem  and 
emblematic  of  the  latter.     He  is  also  supposed  to  choose  one  of 
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a  totem  group  of  his  own  locality.  During  this  conference  two 
Okilia  men  have  been  sitting  opposite  to  each  other,  and  as  soon 
as  the  choice  has  been  made  one  of  them  smoothes  the  ground 
between  them  and  then  the  other,  who  in  this  instance  belonged 
to  the  same  locality  as  the  Wurtja,  crosses  over  and  sits  down 
between  the  legs  of  the  first  man.  Them  a  Gammona  man  of 
the  Wurtja's  locality  steps  out  and  brings  back  an  old  man  who 
is  Ipmunna  to  the  Wurtja  and  upon  whom  the  choice  has 
fallen.  He  comes  with  well  simulated  reluctance  as  if  he  felt 
himself  overpowered  with  the  honour  thus  conferred  upon  him 
and  sits  down  in  front  of  the  Okilias,  the  front  one  of  whom 
takes  up  a  boomerang  and  witli  much  deliberation  draws  the  flat 
side  three  times  steadily  along  the  ground  making  thus  a  smooth 
little  trench  out  of  which  he  scoops  a  little  soil,  and  then 
shuffling  along  on  his  knees  empties  it  into  the  liands  of  the 
Ipmunna  man.  Then  he  embraces  him  and  rubs  his  forehead 
and  face  against  the  old  man's  stomach.  Then  the  other  Okilia, 
the  Gammona  and  Oknia,  in  the  order  named,  embrace  the  old 
man  in  the  same  way.  The  latter  belongs  to  a  northern  locality, 
and  in  choosing  him  a  well  recognised  compliment  has  been  paid 
to  the  group  to  which  he  belongs.  The  old  Atwia-twia  who  had 
previously  been  chosen  to  perform  the  operation  of  circumcision 
now  comes  up  and  holds  a  whispered  conversation  with  the 
newly  appointed  Wulya  saying  that  he  is  an  old  man,  that  his 
sight  is  failing  and  that  he  does  not  feel  equal  to  the  task,  and 
asks  that  his  son  may  be  allowed  to  act  in  his  stead.  This  is 
agreed  to  and  then  the  son  is  called  up,  and  after  another 
whispered  conversation  on  the  subject  the  meeting  breaks  up 
and  all  the  men  begin  to  decorate  themselves  in  various  colours, 
the  designs  having  no  special  significance.  The  two  Atwia-twia 
are,  however,  prominently  painted  on  the  face,  and  their  cheeks 
are  blackened  with  charcoal. 

After  the  Wurtja  has  been  crouching  at  his  brake  for  some 
time  with  his  face  turned  towards  the  Apulia,  the  Wulya  comes 
and  begins  to  paint  a  design  upon  his  back.  The  design  in  this 
instance  is  one  associated  with  the  Ok  rani  na  (carpet  snake)  of  a 
locality  called  TliMilinga,  a  nortlieiii  locality,  an<l  rej>iesents  a 
numV)er  of  snakes  around  their  hole  which  is  indicated  by  a 
series  of  conc(*ntric  circles. 
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The  Wulya  first  of  all  rubs  the  body  of  the  Wurtja  all  over 
with  fat  and  then  explains  to  the  other  men  what  he  intends  to 
draw  after  which  he  proceeds  to  work  with  great  deliberation, 
more  than  an  hour  being  spent  over  the  drawing,  while  two  old 
Ipmunna  men  keep  up  a  low  monotonous  chant,  the  words  of 
which  have  reference  to  the  snakes  {i.e.  the  ancestral  snake-men) 
of  Tharlinga.  When  the  design  is  at  last  complete,  an  Okilia  of 
the  Wurtja^s  locality  comes  up  and  places  two  bunches  of  owFs 
feathers  in  his  hair  and  then  goes  away  and  brings  the  Atwia- 
twia  to  inspect  the  design.  The  men  who  have  previously  made 
the  Arachitta  poles  then  run  away  from  the  Apulia  shouting 
"  pai !  pai !  pai !  "  and  bring  them  in.  When  within  about  fifty 
yards  of  the  Wurtja  they  separate  into  two  parties,  one  of  them 
crosses  in  front  of  the  Wurtja  from  left  to  right  and  deposits 
their  poles  twenty  yards  to  the  right  of  him,  while  the  others  do 
the  same  on  the  left  side.  No  explanation  of  this  can  be  given 
except  the  usual  one  that  it  has  always  been  thus  in  the 
Alcheringa. 

Just  before  dusk  two  Okilias  go  out  and  stand,  one  on  the 
eastern  end  of  each  of  the  raised  banks,  with  their  arms  in  a 
somewhat  curious  attitude,  the  palm  of  the  hand  being  turned 
so  that  it  faces  backward,  and  the  elbow  bent  so  that  the  hand 
lies  in  the  armpit.  The  Uranthantina  man  goes  and  sits  down 
in  the  place  usually  occupied  by  the  Wurtja  when  he  is  watching 
a  ceremony  while  the  other  men,  seated  around  him,  sing — 
"Elunja  apirra  arara" — "hark  to  the  lizards  in  the  trees." 
At  a  signal  from  an  old  mura  man  the  women,  who  are  waiting 
out  of  sight,  come  and  stand  in  two  groups  one  to  the  right  and 
one  to  the  left  of  the  Apulia.  It  may  be  mentioned  that  in  the 
grouping  of  the  men  and  women  there  is  no  separation  of  those 
belonging  to  different  classes.  As  soon  as  the  women  arrive, 
the  two  Okilias  who  are  stationed  on  the  banks  run  off  to  the 
Wurtja's  brake  and  quickly  tear  away  the  bushes  which  hide 
him  from  view  so  that  he  is  seen  crouching  down.  One  of  the 
Okilias  then  kneels  down  on  each  side  of  him  and  at  once  the 
three  men  run  quickly,  on  all  fours,  to  the  Apulia  where  the 
Wurtja  lies  down  on  top  of  the  Urinthantima,  who  is  himself 
lying  down  on  his  back,  and  the  two  remain  in  this  position  for 
about  ten  minutes.     While  this  is  taking  place  a  woman  who  is 
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Mia  to  the  Wurtja  conies  and  sits  down  behind  one  of  the  Oknia 
and  two  others  sit  behind  two  other  Oknia.  At  the  same  time 
the  men  who  have  brought  in  the  Arachitta  poles  and  are  about 
to  wear  these  attached  to  their  legs  are  busily  engaged,  with  the 
assistance  of  other  men  and  some  of  the  women,  in  fastening 
them  on.  At  the  end  of  the  ten  minutes  the  Urinthantima 
wriggles  out  from  underneath  the  Wurtja  who  remains  lying, 
face  downwards,  on  the  ground.  The  old  Tpmunna  stands  close 
by  explaining  the  design  on  the  back  of  the  Wurtja,  and  after  a 
time  calls  up  tw^o  women  who  are  Ipmunna  to  the  Wurtja  to 
come  and  rub  out  the  design  ;  they  come  forward  reluctantly,  and 
one  after  the  other  stoop  down  and  with  their  foreheads  efface 
the  drawing.  The  men  with  the  Arachitta  poles  are  now  ready 
and  come  on  to  the  Apulia.  Dancing  and  singing  begin  at 
once,  the  men  carrying  the  poles  attached  to  their  ankles  run  up 
and  between  the  banks  of  the  Apulia,  while  the  women  follow 
them  about  stripping  the  poles  of  their  leaves.  It  is  now  dark, 
and  the  only  light  is  that  given  out  by  a  big  lire  which  has  been 
made  by  heaping  the  two  brakes  on  top  of  one  another  and  then 
setting  fire  to  the  whole  mass.  The  Wurtja  looking  on  sits 
between  the  legs  of  an  Okilia,  and  the  scene  is  one,  as  can  be 
imagined,  of  the  weirdest  description.  Suddenly  the  old  mura 
man  gives  out  a  great  roar,  whereupon  the  dancing  ceases  and 
the  women  quickly  run  off,  followed  by  menacing  shouts  from 
the  men.  At  the  same  time  the  sound  of  buUroarers  is  heard 
coming  from  each  side  of  the  Apulia,  and  at  this  signal  the 
Wurtja  is  laid  down  on  his  back  and  some  of  the  Oknia  and 
Okilia  men  taking  up  a  number  of  th^  Arachitta  poles  stack 
them  on  top  of  him,  and,  lifting  them  up  and  down  as  if  beating 
time  with  them  on  his  body,  they  all  sing  wildly — 

"  Ingwa  alkirna  alkirnie  li 
Urtnathie  alkirlie  impara." 

Ingwa  means  night  or  darkness ;  Alkirna,  twilight ;  Alkirnie  li, 
a  great  clear  light ;  Urtnanthie,  a  lot  of  trees  growing  close 
together ;  Alkirlie,  like  the  sky ;  Impara,  rising  red  like  the  sun. 
The  fire  is  now  giving  out  a  brilliant  light  and  the  two 
Atwia-twia  men  take  up  a  position  close  to  it  at  the  spot 
marked    D    on   the   diagram.       With    their   beards  thrust   into 
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their  mouths,  theif  legs  widely  extended,  and  their  arms 
stretched  forwards  the  two  men  stand  perfectly  still,  the 
actual  operator  in  front  and  his  assistant  pressing  close  up 
behind  him  so  that  their  bodies  are  in  contact  with  eacli  other. 
The  front  man  holds  in  his  extended  right  hand  the  small  flint 
knife  with  which  the  operation  is  to  be  performed  and  as  soon  as 
they  are  in  position  the  Ikuntira  man  who  is  to  act  as  shield 
bearer  comes  down  the  lines  carrying  the  shield  on  his  head  and 
at  the  same  time  snapping  the  thumb  and  first  finger  of  each 
hand.  Then,  facing  the  fire,  he  kneels  on  one  knee,  just  a  little 
in  front  of  the  operator  who  stands  perfectly  still.  During  this 
time  the  bullroarers  are  sounding  all  round  so  that  they  can  be 
heard  far  away  by  the  women  in  their  camp,  and  by  them  it  is 
supposed  that  the  roaring  sound  is  the  voice  of  the  great  spirit 
Twanyirika  who  has  come  to  take  the  boy  away. 

The  Arachitta  poles  are  now  quickly  snatched  from  the  top  of 
the  body  of  the  Wurtja,  and  he  is  at  once  lifted  up  by  Okilia 
men  who  run,  carrying  him  feet  foremost,  and  place  him  on  the 
shield.  Then  in  deep,  loud  tones  the  Lartna  song  is  sung,  indeed 
almost  thundered  out,  by  the  men  : — 

"  Irrie  yulta  yulta  rai 
Ul  katchera  ul  katch  ar-arai 
Irri  yulta  yulta  rai 
Ul  katchera  ul  katch  ai." 

The  assisting  Atwia-twia  at  once  grasps  the  fore-skin,  pulls  it 
out  as  far  as  possible  and  the  operator  cuts  it  off  and  immediately 
along  with  all  the  ofiicials  of  the  ceremony  retires  out  of  the 
lighted  area,  while  the  boy  is  stood  up  and  held  by  Oknia  and 
Okilia  who  say  to  him,  "  you  have  done  well,  you  have  not  cried 
out."  Then  he  is  led  back  to  the  old  brake  where  he  receives  the 
congratulations  of  the  men,  and,  at  the  same  time,  the  blood 
from  the  wound  is  allowed  to  flow  into  a  shield  which  is  <:iven 
to  him  by  a  young  Oknia  man  to  whom  afterwards  he  will  have 
to  give  food  just  as  he  does  to  his  own  father. 

While  he  is  still  bleeding  an  Okilia  man  brings  up  some  of  the 
bull  I  oarers  and  pressing  them  upon  the  wound  tells  liini  that  it 
was  these  which  made  the  sound  and  not  Twanyirika,  that  they 
are  sacred  Churinga  and  must  never  be  shown,  or  even  mentioned. 
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to  the  women.  To  this  the  boy  listens  in  silence.  When  the 
bleeding  has  diminished  he  is  led  to  the  eastern  end  of  the  Apulia 
where  he  stands,  between  two  Okilia,  looking  towards  the  west 
while  two  other  Okilia,  taking  each  an  Arachitta  pole,  mount 
the  bank  and  holding  their  poles  over  the  middle  of  the  path 
shout  loudly,  moving  them  up  and  down  as  they  do  so,  "  Arara, 
arara,  arara,"  which  is  the  signal  for  the  officials  to  return,  which 
they  do,  coming  up  one  at  a  time.  As  each  man  comes  up  the 
Okilia  shouts,  "  this  is  Wulya  (and  so  on  through  the  list),  do  not 
mention  his  name,"  and  then  each  of  them  embraces  the  boy  in 
turn,  pressing  their  bodies  closely  together.  As  each  man  comes 
up,  and  the  presentation  is  made,  the  same  ceremony  is  gone 
through  and  in  turn  every  one  of  those  who  have  taken  any 
special  part  is  named  by  the  Okilia  whose  cry,  "  Arara,  arara, 
arara,"  rings  out  sharply  in  the  darkness,  for  the  fire  is  now  burnt 
down.  When  the  presentations  are  over  the  Okilia  produces  a 
bundle  of  Churinga  saying,  "  here  is  Twanyirika  of  which  you 
have  heard  so  much,  they  are  Churinga  and  will  help  to  heal  you 
quickly,  guard  them  well  and  do  not  loose  them  or  you  and  your 
mothers  and  sisters  will  be  killed,  do  not  let  them  out  of  your 
sight  or  you  and  your  mothers  and  sisters  will  be  killed,  do  not 
let  your  mothers  and  sisters  see  you,  obey  your  Okilia  who  will 
go  with  you,  do  not  eat  forbidden  meat."^ 

The  newly  made  Arakurta  then  remains  for  some  time  standing 
by  a  fire,  the  smoke  of  which  passes  over  his  wound.  Finally  he 
is  taken  away  by  a  special  man  in  whose  charge  he  has  to 
remain  until  his  wound  is  healed,  when  the  ceremony  of  Ariltlia 
will  be  performed.  This  man  is,  if  one  be  available,  an  unmarried 
umbirna  to  whom  the  boy's  sister  has  been  promised.  Failing 
such  an  one  he  may  be  an  Oknia,  Okilia  or  a  Mura  man. 

There  are  certain  restrictions  and  customs  which  must  be 
strictly  observed  by  the  more  immediate  blood  relations  of  the 

1  In  the  particular  ceremony  now  described,  as  soon  as  these  instructions  had  been 
given  to  him  a  man  brought  on  to  the  ground  two  3'oung  Arakurta  who  had  been  operated 
upon  six  or  seven  weeks  before.  They  at  once  knelt  down  with  their  backs  to  the  newly 
made  Arakurta  and  he,  acting  on  instructions  from  an  Okilia,  took  a  Churinga  from  his 
bundle  and  holding  it  in  both  hands,  scraped  their  backs.  This  is  called,  "  Untungalirrima" 
and  places  all  three  of  the  Arakurta  upon  the  same  footing  and  makes  them  friends.  The 
two  kneeling  Arakurta  were  then  told  to  go  away  quickly  to  their  camp.  This,  of  course, 
does  not  take  place  always,  but  only  when  two  operations  have  followed  closely  ui>on  one 
another. 
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boy  which  may  be  here  noticed,  as  they  will  serve  to  show 
still  more  clearly  the  importance  which  is  attached  in  the 
native  mind  to  the'  initiation  ceremonies.  From  the  time  of 
the  handing  of  the  firesticks  until  the  recovery  from  the 
subsequent  operation  of  ariltha  the  Mia  must  have  no  inter- 
course with  the  father  of  the  boy  until  the  whole  proceedings 
are  at  an  end.  Any  breach  of  this  rule  would  result  in  the 
Arakurta  growing  up  into  "  Ertwa  akurna " — a  bad  man  or 
"  Atna-arpinta,"  that  is  too  much  given  to  sexual  pleasures, 
while  strict  observance  will  ensure  his  growing  up  "Ertwa 
mura"  or  a  good  man  (using  the  words  good  and  bad  in  the 
native  sense). 

After  presentation  of  the  firestick  and  until  Lartna  has  been 
performed  the  Miira  tualcha  woman  (that  is  the  future  mother-in- 
law  of  the  boy)  is  **  ekirinja  "  that  is  tabu,  to  the  actual  Mia  of  the 
latter.  When  Lartna  has  been  performed  the  Mura  tualcha 
woman  goes  to  the  camp  of  the  Mia,  and  approaching  her  behind, 
rubs  her  all  over  with  red  ochre,  and  the  Mia  hands  to  the  other 
woman  a  pitchi  full  of  seed  and  in  this  way  the  tabu  is  removed. 

While  the  Arakurta  is  out  in  the  bush  the  Mia  may  not  eat 
opossum  or  the  large  lace  lizard,  or  carpet  snake,  nor  any  fat, 
as  otherwise  she  will  retard  her  son's  recovery. 

Every  day  she  greases  her  *'yam"  sticks  and  never  allows  them 
out  of  lier  sight ;  at  night  time  she  sleeps  with  them  close  to  her 
head.  No  one  is  allowed  to  touch  them.  Every  day  she  is 
most  careful  to  rub  her  body  with  grease  and  red  ochre  which 
in  some  way  is  supposed  to  help  her  son's  recovery. 

After  the  operation  of  Lartna  the  fore-skin  is  handed  over  to 
the  boy's  Okilia — the  oldest  one  present — who  also  takes  charge 
of  the  shield  in  the  haft  of  which  the  blood  has  been  collected. 
The  piece  of  skin  is  greased  by  the  Okilia  and  given  to  a  young 
man  who  is  Witia  (younger  brother)  of  the  Arakurta  and  he 
is  told  to  swallow  it,  the  idea  being  that  it  will  strengthen  him 
and  cause  him  to  grow  tall  and  strong.  The  shield  is  taken  by 
the  Okilia  to  his  camp  where  he  hands  it  over  to  his  Unawa  or 
wife  who  rubs  the  blood  over  the  breasts  and  foreheads  of  women 
who  are  Mia  Alkulla  (that  is  elder  sisters  of  the  boy's  actual 
mother)  and  Ungaraitcha  (elder  sisters)  of  the  boy.  These 
women  must  not  on   any   account   touch   the   blood   with   their 


Initiation  Ceremonies,  Arwnta  Tribe.  169 

hands,  and  after  it  has  been  rubbed  on  them  the  women  adds 
a  coating  of  red  ochre.  The  actual  Mia  of  the  Arakurta  is  never 
allowed  to  see  the  blood. 

When  the  Arakurta  is  out  in  the  bush  the  men  go  and  visit 
him  occasionally  and  on  these  occasions  he  has  to  undergo  a 
painful  rite  called  "Koperta  kakuma"  or  head  biting.  He  is 
placed  lying  face  downwards,  men  of  all  classes  sitting  round 
him  singing  about  the  biting  of  the  head  of  the  Arakurta  and 
urging  the  biters  to  bite  deeply.  The  men  who  are  to  do  the 
biting  and  who  may  be  of  any  class  and  are  usually  from  two 
to  live  in  number  are  chosen,  on  each  occasion  on  which  the 
operation  is  carried  out,  by  the  eldest  Okilia  of  the  youth.  Their 
duty  is  to  bite  the  boy's  scalp  as  hard  as  they  can  and  until 
blood  flows  freely,  the  patient  often  howling  with  pain.  Each 
man  may  content  himself  with  one  bite  or  he  may  bite  two  or 
even  three  times.  The  object  of  this  really  painful  operation 
is,  so  they  say,  to  promote  the  growth  of  hair  and  at  times 
the  chin  may  be  bitten  as  well  as  the  scalp. 


The  Ceremony  of  Subincision. 

As  a  general  rule  there  is  an  interval  of  between  five  and  six 
weeks  between  the  ceremony  of  Lartna  and  that  of  Ariltha,  but 
at  times  it  may  be  even  longer  and  it  depends  upon  the  time 
occupied  by  the  recovery  of  the  boy  from  the  effects  of  the  first 
operation. 

The  particular  ceremony  which  is  now  described  took  place 
when  the  operation  was  performed  upon  two  Arakurta  one  of 
whom  belonged  to  the  Purula  and  the  other  to  the  Kumara 
class,  and  was  carried  out  in  the  northern  part  of  the  tribe. 
It  must  always  be  remembered  that  the  details  of  all  the  cere- 
monies vary  to  a  certain  extent  in  different  parts  of  the  tribe, 
though  the  essential  features  are  similar. 

When  the  ceremony  is  to  take  place  the  men  assemble  at  the 
spot  where  the  two  boys  have  been  camped  after  the  operation  of 
Lartna.  The  boys  are  under  the  charge  of  an  Okilia,  who  tells 
them  to  lie  flat  down  upon  the  ground,  and  covers  over  their 
heads,  all  the  young  men  who  are  of  the  same  classes  as  the 
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two  Arakurta  also  lying  down.  The  men  of  the  Panunga  and 
Bultharra  classes  sing  about  the  marching  of  the  Achilpa  or 
"  wild  cat "  men  in  the  Alcheringa.  During  the  night,  first  of 
all,  a  quabarra  dealing  with  the  doings  of  certain  Achilpa 
men  and  afterwards  one  concerned  with  the  Emu  totem  are 
performed  by  men  who  are  specially  concerned  with  them. 
These  performances  are,  as  usual,  explained  to  the  Arakurta, 
who  are  once  more  cautioned  against  ever  telling  any  woman 
what  they  have  seen  and  heard  ;  they  are  now  also  told  that  the 
Quabarra  belong  to  men  of  particular  local  groups  who  alone 
have  the  right  to  perform  them.  Then  they  are  made  to  lie 
down  again  and  the  old  men  go  away  to  a  brake  of  boughs  which 
has  been  built  at  a  distance  of  about  fifty  yards  and  here  they 
begin  to  sing  songs  concerned  with  certain  totems  such  as  the 
Quirra  or  Bandicoot.  During  the  previous  day  an  old  Panunga 
man  has  made  a  special  pole  which  is  called  a  "  Nurtunja  "  and 
which  consists  of  a  large  spear  ensheated  with  human  hair  string 
and  decorated  with  rings  of  bird's  down.  In  addition  a  small 
number  of  Churinga  are  hung  on  to  it.  The  old  man  who  has 
made  it  is  Unkulla  of  one  of  the  youths  and  Gammona  of  the 
other,  and  he  has  been  asked  by  the  Oknia  and  Okilia  of  the 
two  boys  to  make  the  sacred  pole.  He  has  at  the  same  time 
been  asked  to  perform  a  ceremony,  and  at  day-break  the  two 
Arakurta  are  brought  from  their  camp  to  watch  the  performance. 
The  old  man  carries  the  Nurtunja  on  his  back  and,  sitting  down 
on  the  ground,  is  another  man  who  carries  small  bushes  in  his 
hands.  The  one  with  the  Nurtunja  represents  a  Quirra  (bandi- 
coot) man  of  the  Alcheringa  who  is  attempting  to  catch  a  woman 
and  she  is  supposed  to  be  warding  him  oflf  with  the  bushes.  The 
audience,  including  the  two  Arakurta,  dance  in  front  of  and 
under  the  Nurtunja,  and  finally  the  old  Quirra  man  fixes  the 
pole  upright  in  the  ground  and  the  Arakurta  are  told,  as  usual 
by  Oknia  and  Okilia,  to  go  and  embrace  the  Nurtunja  and  while 
doing  so  are  informed  that  they  are  about  to  undergo  the  rite  of 
Ariltha,  and  that  the  embracing  of  the  Nurtunja  will  prevent 
the  operation  from  being  painful.  The  Okilia  now  says,  "who 
will  be  Tapunga  ? "  Two  men  volunteer,  one  a  Panunga  and  the 
other  an  Ungalla.  The  former  at  once  lies  down  on  his  stomach 
and  the  latter  gets  on  top  of  him,  the  two  lying  at  the  foot  of  the 
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Nurtunja.  Then  the  Kumara  Arakurta  is  laid  down  on  them 
and  a  man  sits  straddle-legged  over  his  body,  while  the  operation 
is  at  once  performed  by  an  Uknaria  man  who  is  Ikuntira  of  the 
Arakurta.  The  actual  operation  which  is  performed  with  a  stone 
knife  only  occupies  a  very  short  time,  and  consists,  as  has  often 
been  described,  in  slitting  up  more  or  less  completely  the  penile 
urethra.  As  soon  as  the  first  Arakurta  has  been  operated  upon 
the  second  one  is  led  up,  placed  on  top  of  the  same  Tapunga  men 
and  quickly  operated  on.  Then  they  are  taken  to  one  side  and 
the  blood  which  flows  from  their  wounds  is  allowed  to  drain  into 
shields  on  which  they  squat.  They  are  now  no  longer  Arakurta 
but  Ertwa-kurka  or  initiated  men. 

When  the  Arakurta  is  seized  for  the  purpose  of  having  the 
rite  of  Ariltha  performed  on  him  the  men  set  up  a  loud  and 
prolonged  shout  of  "  pirr-rr  "  which  can  be  heard  by  the  women 
at  the  camp.  They  at  once  assemble  at  the  Erlukwirra,  that  is 
the  women's  camp,  and  the  Mia  of  the  boy  cuts  the'Unchalkulkna 
woman  across  the  stomach  and  shoulders  and  then  makes  similar 
cuts  upon  women  who  are  the  boy's  mura,  elder  and  younger 
sisters,  as  well  as  upon  those  who  are  her  own  elder  sisters. 
While  making  the  cuts  she  imitates  the  sound  made  by  the 
Ariltha  party.  These  particular  cuts  which  usually  leave  a 
definite  series  of  cicatrices  are  called  "urpma"  and  are  often 
represented  by  definite  lines  on  certain  of  the  Churinga. 

It  very  often  happens  that  as  soon  as  the  operation  on  an 
Arakurta  has  been  performed  one  or  more  of  the  younger  men 
present,  but  who  have  been  operated  on  before,  stand  up  and 
voluntarily  undergo  a  second  ariltha  operation.  In  such  cases 
the  men  do  not  consider  that  the  incision  has  been  carried  far 
enough.  Standing  out  on  the  clear  space  upon  which  the 
Arakurta  has  been  operated  upon,  with  legs  wide  apart  and 
hands  behind  his  back,  the  man  shouts  out  "Mura  ariltha 
atnartinja  yinga  aritchika  pitchi  " — "  Mura  mine,  come  and  cut 
my  ariltha  down  to  the  root."  Then  one  mura  man  comes  and 
pinions  him  behind  while  another  mura  man  comes  up  in  front 
and  seizing  the  penis,  first  of  all  cuts  out  an  oval-shaped  piece  of 
skin  which  he  throws  away,  and  then  extends  the  split  to  the 
root.  Most  men  undergo  the  second  operation,  and  some  come 
forward  a  third  time,  though  a  man  is  often  as  old  as  thirty  or 
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thirtj-five  before  he  sabmits  to  this  second  operation  which  is 
called  "ariltha  erlitha  atnartinja."' 

The  boy  carries  the  Charinga  about  with  him  until  he  has 
completely  recoTered.  When  this  is  announced  by  the  man  in 
charge  of  him  the  men  all  assemble  out  in  the  bush  and  the 
Oknia  and  Okilia,  after  consultation,  appoint  a  man  to  act  as 
what  is  called  ''  Irkoa-artha."  It  is  his  duty  to  remove  all  the 
decorations  from  the  body  of  the  Ertwa-kurka,  after  which  has 
been  done  the  youth  is  told  to  lie  down  on  his  face  while  the 
men  sing  a  chant  which  is  supposed  to  promote  the  growth  of  his 
hair,  and  he  is  told  that  he  must  not  speak  to  the  ''  Irkoa-artha  " 
until  some  time  has  elapsed,  and  not  then  before  he  has  made  a 
present  of  food,  which  is  called  Chauarilya,  to  the  individual  in 
question. 

When  this  has  been  done  the  men  and  the  Ertwa-kurka 
assemble  at  some  little  distance  from  the  main  camp  and  begin 
to  sing  in  loud  tones — 

"  Chuk-ur-rokei-ai  yaa  li  chaakaa-a 
Yaama  kank  waa-a 
Inkwurkna  inkwurkna  atnai 
Inkwurkna  inkwurkna  atnai." 

The  lubras  hearing  the  singing  assemble  near  the  main  camp  and 
begin  to  dance  as  they  did  at  the  Apulia.  The  song  of  the  men 
ceases  as  soon  as  they  approach  the  lubras,  and  at  a  distance  of 
about  fifty  yards  they  halt,  shouting  "  tirra,  tirra,  tirra,"  a  sound 
which  resembles  that  of  whirling  bullroarers,  and  which  is 
taken  up  by  the  lubras.  The  young  Ertwa-kurka,  who  is  now 
completely  undecorated,  steps  out  from  the  men,  runs  close  up 
to  the  dancing  women  and  suddenly  wheels  round  and  runs  off 
into  the  bush  where  he  is  followed  by  a  number  of  men  who 
camp  with  him  for  the  night,  during  which,  without  the 
performance  of  any  special  ceremony,  singing  is  kept  up. 
Before  day-break  the  Ertwa-kurka  is  dressed  up  by  Okilia  and 
XJmbirna  with  all  the  ornaments  such  as  forehead  band,  arm 
strings,  tufts  of  alpita  tail  tips,  etc.,  such  as  are  worn  by  a 
native  beau.  He  is  also  provided  with  a  shield  and  spear- 
thrower,  and  at  daylight  the  party  starts  for  the  main  camp, 
the  young  man  walking  in  the  centre  by  the  side  of  his  ^^Irkoik- 


Initiation  Ceremonies,  Arunta  Tribe,  173 

artha "  while  all  shout  loudly  "  tirra,  tirra,  tirra."  When 
within  about  fifty  yards  of  the  women  who  are  dancing  and 
shouting  as  before,  the  men  stop  and  the  "  Irkoa-artha "  leads 
the  Ertwa-kurka  out  but  only  accompanies  him  for  a  few  yards, 
after  which  he  goes  on  alone  carrying  his  shield  in  front  of  him 
so  as  to  hide  his  face,  and  when  close  to  the  women  one  or  two 
Ungaraitcha  (elder  sistms)  who  are  in  the  lead  carrying  pitchis 
^11  the  other  women  carry  tufts  of  alpita  in  their  hands),  throw 
the  pitchis  at  his  shield  and  then  press  their  hands  on  his 
shoulders  from  behind  and  also  rub  their  faces  on  his  back, 
after  which  they  cut  off'  some  locks  of  his  hair  which  they 
afterwards  use  to  make  up  into  hair-string  ornaments  for  them- 
selves. This  ceremony  is  called  "  Anainthalilima,"  and  after  it 
is  over  the  Ertwa-kurka  is  free  to  go  into  the  presence  of  the 
various  officials  who  have  taken  a  special  part  in  the  ceremonies, 
though  he  must  not  speak  to  or  of  them,  nor  must  he  speak 
loudly  in  their  presence  for  some  months  to  come. 

•The  ceremonies  concerned  with  this  part  of  the  proceedings 
vary  considerably  in  different  parts  of  the  tribe.  In  the  south 
for  example  the  young  Ertwa-kurka  is  always  shown  a  sacred 
ceremony  of  the  "  Akirra  "  or  owl  totem,  on  the  night  preceding 
the  one  on  which  he  meets  the  women. 

At  daylight  on  the  morning  of  the  next  day  the  men  provide 
themselves  with  firesticks,  and  surrounding  the  young  man 
conduct  him  to  the  lubras  who  are  again  waiting  to  receive  him. 
The  young  man  is  fully  decorated  amd  carries  a  shield  and 
boomerang  and  some  twigs  of  Eremophila.  When  the  party 
is  within  a  short  distance  of  the  lubras  the  men  throw  down 
their  firesticks  and  halt,  and  the  young  man  steps  out  from  the 
centre  of  the  group  and  throws  his  boomerang  high  up  in  the 
direction  of  the  spot  at  which  his  mother  was  supposed  to  have 
lived   in    the   Alcheringa.^      Then   he   is   led   forwards   by   the 


1  This  throwing  of  the  boomerang  in  the  direction  of  the  mother's  Alcheringa  camp 
occurs  during  the  perfonuance  of  other  ceremonies  such,  for  example,  as  those  which 
accompan}'  the  knocking  out  of  teeth  in  eastern  groups  of  the  Arunta  tribe,  and  also  in 
the  Ilpira  tribe,  and  may  be  regarded  as  intended  to  symbolize  the  idea  that  the  young 
man  is  entering  upon  manhood  and  passing  out  of  the  control  of  the  women  and  into  the 
ranks  of  the  men.  The  fact  that  he  is  using  the  boomerang  is  indicative  of  this  and  his 
throwing  it  towards  his  mother's  camp  is  an  intimation  to  her  of  the  fact  that  he  is  passing 
away  from  her  control. 
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**  Irkao-artha "  man,  holding  his  shield  before  his  face,  .and  is 
placed  squatting  upon  a  fire  which  has  been  smothered  with 
green  leaves  which  the  lubras  have  prepared,  and  behind  which 
they  stand,  shouting  "  tirra,  tirra,  tirra,"  and  making  with  their 
hands  the  movement  of  invitation  already  referred  to.  The 
Ertwa-kurka  is  then  pressed  down  gently  on  the  fire  by  the 
women,  and  after  remaining  in  this  position  for  a  few  minutes 
is  taken  off  by  the  "  Irkoa-artha  "  man,  and  handed  over  to  ft 
few  young  boys  who  have  not  yet  been  initiated,  and  who  are 
told  to  camp  with  him  but  on  no  account  to  speak  to  him. 
After  three  days  during  which  he  speaks  to  no  one,  men  who 
are  his  Ok  ilia  come  out  from  the  Ungunja  and  invite  him 
to  come  and  join  them  after  which  he  becomes  a  permanent 
member  of  the  Ungunja  or  men's  camp.  Before,  however,  he 
may  speak  to  any  of  the  officals  who  took  part  in  the  ceremony 
he  has  to  go  out  into  the  bush  and  procure  game  as  an  oflfering 
to  each  one  of  them — this  gift  being  called  "  Chauarilya." 

At  the  presentation  of  "  Chauarilya  "  the  man  to  whom  it*  is 
presented  always  performs  some  sacred  ceremony,  after  which 
the  mouth  of  the  Arakurta  and  of  all  those  who  are  present  is 
touched  with  some  sacred  object  which  has  been  used  in  the 
ceremony,  such  as  a  Nurtunja,  and  in  this  way  the  ban  of  silence 
is  removed.  When  these  ceremonies  have  been  passed  through 
the  native  is  regarded  as  an  initiated  member  of  the  tribe  and 
may  take  part  in  all  the  sacred  ceremonies  of  his  group,  though 
it  is  not  until  he  has  passed  through  the  Engwurra  that  he 
becomes  what  is  called  Urliara  or  a  fully  developed  man. 

The  following  names  indicating  the  different  grades  of  initia- 
tion are  applied  to  the  boy,  youth  and  man  at  the  times  indicated  : 

(1).  Ambaquerka^  up  to  the  time  of  throwing  up. 

(2).    Ulpmerka^   after  throwing  up   and   until   circumcision 
is  performed. 

(3).  Arakurta^  after  circumcision  and  before  subincision  is 
performed. 

(4).  Ertiva-kurka^  after  subincision  and  until  he  has  passed 
through  the  Engwurra. 

(5).    Urliara^  after  the  Engwurra  has  been  passed  through. 


Art.    XVII. — Sfylasteridce  from    the    Victorian 

Tertiaries. 

By   T.    S.    Hall,   M.A. 

(Demonstrator  and  Assistant-Lecturer  in  Biology  in  the  University  of 

Melbourne). 

[Read  11th  November,  1897.] 

In  a  previous  volume  of  the  Proceedings  I  noted  tlie  presence 
of  Stylasteridte  in  our  tertiaries,  and  described  two  new  genera 
and  species.^  One  of  these  Leptobothrus  spenceri^  as  pointed  out 
by  the  late  Dr.  P.  H.  Macgillivray,*^  proves  to  be  a  polyzoon, 
Porina  gracilis.  Of  the  other  form,  numerous  examples  liave  now 
occurred  to  me,  and  are  dealt  with  below.  The  presence  of  two 
other  genera,  Distichoj^ora  and  Sporadopora  is  noted,  the  latter 
being  represented  by  wliat  appears  to  be  the  recent  species  S, 
dichotoma, 

Deontopora,  T.  S.  Hall. 

This  genus  was  founded  on  a  single  well  preserved  specimen.** 
Since  then  several  other  examples  from  our  Eocene  beds  have 
come  under  my  notice,  and  I  obtained  a  very  large  number  from 
the  Miocene  sands  of  the  Grange  Burn  near  Hamilton.  An  exami- 
nation of  these  specimens  throws  some  additional  light  on  the 
structure  of  the  corallum  and  on  the  affinities  of  the  genus. 

In  the  younger  parts  of  the  branches  the  cyclosystems  are 
arranged  in  such  a  way  that  a  zigzag  form  is  produced,  but  this 
feature  soon  disappears  with  advancing  age.  The  terminal  cyclo- 
system  of  a  branch,  from  which  the  succeeding  systems  are 
produced,  has  the  dactylopores  arranged  in  a  complete  ring  round 
the  gastropore,  and  the  same  character  may  be  found  in  one,  or 
perhaps  two,  of  the  next  older  systems.     As  growth  proceeds, 


1  Proc.  Roy.  Soc.  Vict.,  v.,  N.S.,  1893,  p.  117. 

2  Trans.  Roy.  Soc.  Vict.,  iv.,  1896,  p.  103. 

3  Proc.  Roy.  Soc.  Vict.,  v.,  N.S.,  1893,  p.  117. 
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however,  the  dactylopores  on  the  inner  side  of  the  system  always 
disappear,  and  at  a  still  later  date  the  systems  may  be  seen  to  be 
almost  entirely  obliterated.  The  gastropores  are  provided  with 
styles,  which  are  short  and  stout,  and  in  the  dactylopores  a  style 
is  represented  by  a  toothed  plate  on  the  outer  wall.  Within  the 
gastropore,  about  the  level  of  the  top  of  the  style,  is  a  ring  of 
projecting  teeth,  which  thus  divide  the  chamber  into  two  portions 
an  inner  and  an  outer.  In  some  of  the  specimens,  ampul Ise  are 
very  numerous.  In  one  example  for  instance  there  was  a  row  of 
five  confluent  ones  on  one  face  and  four  on  the  opposite  fac(\ 
while  in  another  instance  there  were  several,  perhaps  half  a  dozen, 
so  massed  together  that  they  could  not  be  clearly  separated.  The 
outer  walls  of  the  ampullae  are  very  thin  and  liable  to  be  broken 
down.  In  the  unbroken  ones  there  is  to  be  seen,  in  some  cases, 
a  fairly  definite  opening  leading  into  the  interior.  The  edges  of 
these  openings  are  rounded  oflf  so  that  they  do  not  appear  to 
be  due  to  fractures.  They  occupy  the  places,  in  some  cases  at 
any  rate,  of  the  slit-like  pores  of  the  external  surface  knd  from 
which  they  are  probably  developed.  Reference  was  made  to  this 
character  in  the  previous  paper  and  it  was  inferred  that  the  definite 
nature  of  the  opening  implied  a  constant  succession  of  escaping 
planulse.  The  inner  basal  wall  of  the  ampulla  generally  shows  a 
large  pore  about  its  centre. 

In  some  well  preserved  specimens  the  cord -like  ridges  of  the 
surface  were  seen  to  be  crossed  by  fine  ridges  or  striae. 

Anastomosis  of  two  branches  was  noted  in  one  instance,  while 
in  some  others  the  corallum  had  almost  entirely  wrapped  round  a 
stem  of  /sis,  which  it  crossed  diagonally. 

A  series  of  measurements  of  Deontopora  was  made  and  compared 
with  a  corresponding  series  of  Stylaster  sp.,  which  show  that 
the  cyclosy stems  and  pores  of  the  fossil  are  considerably  larger 
than  those  of  the  recent  form. 

The  diameters  are  as  follows,  the  figures  being  millimeters. 

Cyclosysteiii.  Gastropore.  Dactylopore. 

jDeontopom  -  -  1-0  to  0*8  ...  05  to  02  ...  0*14  to  0-07 
Stylaster       -       -     0-6  to  0-5     ...     0-3  to  0-2     ...     0-07  to  0*05 

In  the  original  description  the  affinities  of  the  genus  were  left 
undecided.     It  will  be  seen  that  the  relationship  to  Sty /aster  is 
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very  close,  but  the  characteristic  feature  on  which  the  genus  was 
founded,  namely  the  absence  of  dactylopores  from  the  inner  side 
of  the  cyclosystem,  is  so  constant,  except  in  the  tips  of  the 
growing  branches,  that  the  retention  of  the  genus  appears  advis- 
able. 

Localities.  Eocene :  Orphanage  Hill,  Fyansford ;  Filter 
Quarries,  Batesford ;  Cape  Otway ;  Clifton  Bank,  Muddy  Creek. 
Miocene  :     Grange  Burn  (Forsyth's),  near  Hamilton. 


Genus  Sporadopoka,  Moseley 

Sporadopora  dichotoma,  Moseley.^ 

The  fossil  specimens  do  not  seem  separable  from  the  recent 
species  described  by  Moseley. 

The  specimens  consist  of  fragments  up  to  about  an  inch 
and  a  half  in  length.  Tlie  stouter  pieces  are  cylindrical  and 
about  as  thick  as  one's  little  finger,  while  those  from  nearer  the 
distal  end  are  elongate  oval  in  transverse  section  and  give  out 
flattened  lobes,  just  as  shown  in  Moseley's  figure.^  The  surface 
of  the  corallum  is  marked  by  short  almost  vermiculate  lines  which 
are  merely  the  outer  extremities  of  the  irregular  branching,  and 
anastomosing  calcareous  bars,  of  which  the  whole  corallum  is 
built  up.  The  structure  is  denser  nearer  to  the  surface  than  in  the 
axial  portions  as  shown  both  in  thin  sections  and  in  the  broken 
ends  of  the  branches.  Piercing  the  outer  wall  are  a  great  number 
of  circular  pores  varying  greatly  in  size,  and  scattered  irregularly 
over  the  surface.  The  gastropores,  as  also  the  dactylopores,  are 
of  several  sizes,  and  viewed  externally  are,  as  a  rule,  choked  with 
the  clayey  matrix  in  which  they  were  found.  Frequently  the 
gastropores  are  plugged  with  a  grain  of  siliceous  sand,  which  is 
at  times  disastrous  when  a  slice  is  being  ground  down.  The 
varying  size  of  the  gastropores  is  not  mentioned  by  Moseley  in 
the  text  but  is  shown  clearly  in  one  of  his  figures.'  It  is  rather 
difficult  to  arrive  at  any  exact  proportion  of  the  number  of  gastro- 
pores to  that  of  dactylopores,  as  the  latter,  being  smaller,  are 
more    hidden    by    the    matrix,  which    even   several    boilings   in 


1  Phil.  Trans.,  1878,  p.  429. 

2  hoc.  cit.,  pi.  34,  fijjf.  1. 
8  Loc.  cit.,  pi.  35.,  fig.  2. 

7a 
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carl)onate  of  soda  has  failed  to  remove.  The  broken  ends  of  the 
better  preserved  specimens  show  the  gastropore  styles  with  great 
olearness.  As  a  rule  the  speciiuens  are  not  infiltrated  by  any 
foreign  matter,  excepting  close  to  the  outside,  so  that  the  delicate 
tubulae  and  complicated  styles  can  be  seen  as  clearly  as  in  a  recent 
specimen.  The  gastropores  can  be  seen  to  open  at  right  angles 
to  the  general  surface  of  the  corallum  and  the  canal  then  to  curve 
down  towards  the  proximal  end,  running  parallel  to  the  axis. 

The  general  appearance  agrees  exactly  with  the  figure  of  the 
section  given  by  Moseley.  but  I  have  not  seen  any  ampullse. 
The  dactylopores  are  not  so  constant  in  their  course  as  the  gastro- 
pores, but  seeni  to  rapidly  disHppear  in  the  ground  meshwork. 
The  perforations  in  the  pore-walls  are  plainly  visible. 

Sonie  of  the  larger  portions  are  bored  by  sonie  organism,  which, 
finding  the  axial  purb  less  dense,  has  occupied  this  part  of  the 
<:orallum.  Some  of  these  tubes  have  a  thin  calcareous  wall  of 
their  own.  After  a  prolonged  examination  I  have  been  unable 
to  detect  any  criteria  which  would  separate  the  present  fossils 
f  roni  the  forms  described  by  Moseley.  The  "  Challenger"  specimens 
were  dredged  off  the  mouth  of  the  Eio  de  la  Plata  in  600  fathonia. 

Locality.  The  present  specimens  I  gathered  in  the  Miocene 
clays  of  the  Orange  Burn,  Section  11",  Allotment  I.,  Parish  of 
South  Hamilton. 

This  genus,  as  represented  by  a  new  species  S.  marginala,  T. 
Wds.,  is  recorded  by  Tenison  Woods  from  the  Ek)cene  of  the 
Chatham  Islands.' 

DisTicHOPORA,  Lamarck.  ^_ 

The  careful  way.  in  which  the  morphology  n£  this  genus  w^^| 
worked  out  by  Moseley"  leaves  very  little  to  be  desii'cd.  With 
regard  to  the  specific  characters  that  distinguish  the  different 
members  of  the  group  considerable  difSculty  arises.  Tenlaon 
Woods'  gives  a  detailed  account  of  five  species  known  to  Jiim  from 
the  Pacific.  More  recently  Professor  Sydney  J.  Hickson,  dealing  ». 
with  a  collection  made  in  Torres  Strait  by  Piiitessor  A,  Ob' 
Haddon*  arrives  at  the  oouclusion  that  the  characterp  '•'■" 
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relied  on  in  the  main  as  specific  are  not  so  in  reality.  He  is 
inclined  to  believe  that  the  colour  variation  is  merely  an  indic- 
ation of  sex  and  age,  and  says  "In  all  cases  it  is  difficult  to 
determine  specific  differences  in  Hydrocorallines ;  but  the  diffi- 
culty is  considerably  increased  when  there  are  only  small  pieces 
of  the  coralla  at  the  disposal  of  the  naturalist,  for  the  general 
form,  colour  and  mode  of  branching  of  the  entire  colony  have 
always  been  taken  as  some  of  the  most  important  specific  cha- 
racters of  these  corals,  and  these  features  cannot  be  determined  by 
the  examination  of  small  pieces.  Whether  these  characteis  are 
satisfactory  is  another  matter."  These  difficulties  press  the  more 
heavily  upon  the  palaeontologist,  as  he  has  usually  to  deal  with 
very  small  fragments. 

Numerous  fragments  of  the  genus  have  occurred  to  me  from 
both  our  Miocene  and  Eocene  beds,  but  I  leave  their  specific 
determination  undecided.  A  series  of  measurements  of  the 
diameters  of  the  pores  showed  that  the  range  of  variation  was  so 
great  that  satisfactory  results  could  not  be  attained  in  this  way. 
Comparison  was  made  with  a  recent  specimen  of  D.  coccinea. 
Gray.  The  pores  as  a  rule  were  larger  in  the  fossil  than  in  the 
recent  form.  In  many  of  the  specimens,  which  were  somewhat 
rolled  and  corroded,  the  thinner  tissue  near  the  mouth  of  the 
pores  had  broken  down  so  that  the  gastropores  appeared  to  open 
into  a  longitudinal  sulcus  while  the  dactylopores  occupied  grooves 
leading  into  this  and  also  trenching  the  outer  wall  of  the  corallum. 
For  some  time  I  thought  that  this  might  serve  as  a  specific 
difference,  but  as  most  of  the  specimens  showing  it  seemed  to  be 
worn,  and  were  moieover  small  and  presumably  young  branches, 
whereas  the  characters  did  not  appear  in  thicker  specimens, 
stress  cannot  be  laid  upon  it.  Still  I  think  it  very  probable  that 
better  specimens  will  show  that  the  peculiarity  of  the  dactylo- 
pores opening  into  grooves  does  normally  occur  in  our  Eocene 
species.  Till  specific  differences  are  found  in  the  corallum  of  the 
recent  species  which  are  decipherable  even  in  fragments,  w<^ 
must,  I  think,  rest  content  with  a  generic  record  from  our 
tertiary  beds. 

Localities, — Miocene;    Grange  Burn,  near  Hamilton;    Eocene'. 
Muddy  Creek ;  Batesford. 
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Part  II. 
The   Silurian   and   Glacial   Beds. 

By  Graham  Office h,  B.Sc,  and  Evelyn  G.  Hogo,   M.A. 

With  Appendices  by  C.  W.  De  Vis,  M.A.,  and  T.  S.  Hall,  M.  A.^ 
on  the  Marsupial  Bones  of  the  Coimaidai  Limestone 
and  the  Graptolites  of  the  District  respectively. 

(With  Plates  VIII.  and  IX.). 

[Read  11th  November,  1897]. 

As  stated  in  Part  I.  of  the  present  paper  a  short  account  of 
the  glacial  beds  of  Coimaidai  was  communicated  by  us  in  con- 
junction with  Mr.  L.  J.  Balfour,  B.A.,  to  the  A.A.A.S.  at  its 
Brisbane  meeting  in  January,  1895.  Since  that  time  we  have 
had  opportunity  for  studying  in  detail  the  geology  of  the  district, 
and  though  further  acquaintance  has  led  us  to  modify  our  opinions 
in  minor  details,  it  has  on  the  whole  confirmed  the  conclusions 
at  which  we  had  then  arrived. 

The  Lower  Silurian  beds  which  form  the  base  of  the  series  ex- 
posed in  the  district  consist  mostly  of  sandstone,  fine-  and  coarse- 
grained, slates  and  shales :  they  are  highly  inclined  throughout 
the  area  and  maintain  a  fairly  constant  strike  of  N.  lO**  E.  The 
only  fossils  met  with  in  the  district  are  Graptolites,  a  description 
of  which  has  been  kindly  communicated  to  us  by  Mr.  T.  S.  Hall, 
M.A.,  for  which  see  Appendix  B. 

In  a  section  of  the  Silurian  exposed  in  the  Pyrete  Creek,  near 
Wightman's  farm,  a  thin  bed  of  conglomerate  is  intercalated 
between  coarse  grained  sandstones;  the  included  pebbles  consist 
of  well-rounded  white  quartz  and  the  matrix  is  made  up  of  quartz 
grains.  The  bed  is  lenticular  in  shape  and  rapidly  thins  out  at 
♦either  end ;  its  length  is  about  20  feet,  and  its  greatest  thickness 
not  more  than  eight  inches;  it  is  the  only  bed  of  its  kind  known 
to  us  in  the  district. 
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Permo-Carbonijerous  Glacial  Beds,  Under  this  name  we  have 
grouped  a  series  of  beds  occurring  in  the  district  which  are  either 
of  undoubted  glacial  origin  or  bear  evidence  that  during  their 
formation  glacial  conditions  supervened.  They  are  mainly  devel- 
oped in  the  western  part  of  the  district  between  the  Goodman's 
Creek  and  Lerderderg  River,  many  excellent  sections  being 
exposed  in  these  streams  ;  along  the  Pyrete  and  Back  Creeks, 
and  in  the  area  north  of  Coimaidai  drained  by  Basin  Creek.  In 
the  absence  of  outcrops  the  nature  of  the  subjacent  glacial  beds 
may  be  in  many  places  plainly  inferred  from  the  profusion  of 
striated  boulders  scattered  over  the  surface  of  the  ground. 

In  our  division  and  nomenclature  of  the  glacial  beds  we  adhere 
to  the  plan  adopted  in  our  Brisbane  paper,  and  classify  them  as 
follows  : — 

(1)  Stratified  mudstones. 

(2)  Glacial  conglomerates. 

(3)  Stratified  sandstones  and  freestones. 

This  terminology  does  not  agree  with  that  adopted  by  Professor 
David  in  his  paper  read  before  the  Geological  Society  of  London 
in  February,  1896.*  The  beds  which  we  call  glacial  conglom- 
erates are  apparently  the  same  as  his  hard  glacial  mudstones  ; 
the  beds  he  describes  as  conglomerates  are  so  sparingly  developed 
in  the  Coimaidai  district  as  not  to  warrant  a  special  division  of 
the  beds  to  include  them.  The  beds  which  he  calls  clay-slates 
apparently  correspond  to  our  well  stratified  mudstones;  we  have 
observed  no  bed  in  our  district  to  which  the  term  slate  can  be 
properly  applied. 

Stratified  mudstones.  The  beds  are  first  described,  as  they 
form  the  lowest  of  the  glacial  series  visible  in  our  district.  They 
consist  of  regularly  stratified  deposits  of  a  mOre  or  less  hard 
tenacious  clay;  they  are  occasionally  finely  laminated  ;  they  vary 
somewhat  in  colour,  blue  and  yellow  being  the  prevailing  tints. 
Their  glacial  character  is  at  once  attested  by  the  numV)er  of 
scored  and  scratched  stones  and  boulders,  varying  from  mere 
pebbles  to  huge  rock-masses  weighing  tons,  contained  in  them. 
The  included  stones  and  boulders  are  for  the  most  part  scattered 
irregularly  through  the  matrix,  but  occasionally  bands  .of  these 

1  See  Q..T.G.S.,  vol.  lii.,  pt.  ii.,  No.  206. 
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scored  stones  can  be  seen,  as  if  they  had  been  laid  down  on  a 
level  pavement,  e.g.^  sections  near  Elam's  farm.  The  matrix  is 
mainly  argillaceous;  it  is  usually  fine-grained,  but  is  in  places 
from  medium-  to  coarse-grained. 

Glacial  conglomerates.  The  second  division  of  the  glacial 
beds  which  we  make  we  have,  for  want  of  a  better  term,  called 
glacial  conglomerates.  These  beds  sometimes  show  an  ill-defined 
stratification,  but  they  very  often  appear  to  be  quite  unstratified. 
The  matrix  is  very  similar  to  that  of  the  stratified  mudstones, 
but  the  included  scored  stones  are  on  th«  average  somewhat 
smaller.  The  beds  are  usually  of  a  purple  colour  where 
unweathered,  and  are  extremely  hard.  The  main  difference 
between  these  beds  and  the  mudstones  is  a  question  of  stratifica- 
tion. It  may  here  be  mentioned  that  in  both  beds  already 
described,  irregular  "nests"  or  patches  of  true  conglomerate  and 
coarse  angular  grit  occur. 

Stratified  sandstones  and  freestones.  These  are  well  stratified 
beds  forming  the  highest  of  the  glacial  series  ;  they  are  developed 
only  in  the  area  between  the  Lerderderg  River  and  Goodman's 
Creek,  with  the  exception  of  a  small  outcrop  on  the  E.  of 
Goodman's  Creek  near  its  junction  with  Back  Creek.  They  are 
quite  similar  in  appearance  to  the  Bacchus  Marsh  sandstones,  and 
like  them  have  been  largely  quarried  for  building  purposes  ;  they 
have  yielded-  no  fossil  remains.  They  are  often  highly  calcareous 
and  sometimes  contain  magnesia.  The  frequent  presence  in  these 
beds  of  erratics,  shows  that  the  glacial  conditions  had  not  entirely 
passed  away ;  it  is  worth  noticing  that  these  erratics  are  for  the 
most  part  granite.     They  sometimes  show  current-bedding. 

As  the  map  of  the  district  published  herewith  only  shows  the 
general  distribution  of  the  glacial  series,  it  may  be  mentioned 
that  the  stratified  mudstones  are  best  exposed  in  the  Goodman's 
Creek  near  and  above  Elam's  farm,  on  the  Lerderderg  River, 
S.W.  of  this  point,  and  on  the  Pyrete  Creek,  S.  of  the  township 
of  Coimaidai.  The  largest  exposure  of  the  conglomerate  is  in 
the  S.W.  part  of  our  district,  and  of  the  sandstones  at  and  south 
of  the  junction  of  Back  and  Goodman's  Creeks,  occupying  the 
higher  elevations. 

Field  observations.  Starting  at  the  S.  end  of  Goodman's  Creek, 
the  glacial  conglomerates  extend  northwards  for  several  hundred 
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yards.  They  present  the  usual  cliaracteristics  of  their  class  and 
show  little  or  very  indistinct  traces  of  stratification.  They 
merge  upwards  into  sandstones  and  for  a  short  distance  dip 
in  a  north-easterly  direction  at  a  low  angle.  As  we  proceed 
further  the  dip  fluctuates  a  good  deal  and  at  a  point  aV)Out 
a  quarter-mile  S.  of  Elam's  farm  it  is  apparently  in  a  S.E. 
direction.  This  brin^^s  into  view  a  series  of  beds,  the  lowest 
occuring  in  the  district,  which  are  exposed  for  about  one  and 
half  miles  up  the  creek.  They  are  at  tirst  obscurely  stratified  : 
they  consist  of  a  blue  coloured  clay,  and  are  less  hard  than  the 
glacial  conglomerates.  Going  further  up  the  creek  the  stratifica 
tion  becomes  more  marked,  and  the  beds  become  very  rich  in 
included  boulders  which  are,  generally  speaking,  much  larger  and 
more  grooved  here  than  elsewhere  in  the  glacial  series.  Hen> 
occurs  a  small  but  well  marked  intercalated  bed  of  boulders, 
which  are  much  scored  and  show  considerable  uniformity  in  sizo 
and  composition.  A  little  beyond  Elam's  the  beds  have  a  slight 
dip  to  the  N.  Stratified  mudstones  continue  up  to  the  junction 
of  the  Back  and  Goodman's  Creeks.  At  about  quarter-mile  below 
this  junction  a  section  is  exposed  about  140  feet  in  height;  the 
beds  composing  it  are  somewhat  scantily  supplied  with  included 
boulders  and  stones.  Here  the  mudstones  pass  upwards  into  the 
unstratified  glacial  conglomerates  in  which  boulders  are  numerous 
though  small  ;  the  conglomerates  in  turn  pass  upwards  into 
sandstones,  similar  to  the  Bald  Hill  sandstones.  This  whole 
series  dips  a  little  E.  of  N.  at  an  angle  of  from  1 0"  to  20'\  The 
sandstones  cover  a  considerable  part  of  this  locality,  a  change  of 
dip  bringing  the  sandstone  over  to  the  E.  bank  of  the  creek  at 
this  point.  North  of  the  junction  the  Silurian  rocks  occur  for  the 
most  part,  but  occasional  patches  of  glacial  beds  may  be  seen. 

The  glacial  beds  are  exposed  along  the  Lerderderg  River  for 
about  two  miles  above  the  point  wliere  the  Goodman's  Creek 
joins  it.  About  a  quarter  of  a  mile  above  this  point  mudstones 
dipping  to  thjB  S.  and  overlain  l)y  sandstones  are  seen,  while  at 
the  big  bend  in  the  river  a  little  further  on  sandstones  and 
mudstones  again  occur.  Beyond  this  blue  wel  1-st ratified  mud- 
stones containing  numerous  scored  boulders  are  encountered  ; 
they  bear  a  strong  resemblance  to  beds  which  occur  on  the 
Goodman's  Creek,  and  they  dip  to  the  S.  at  alx>ut  10°.     Mudstones 
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are  exposed  on  the  opposite  side  of  the  river  for  a  considerable 
distance,  and  finally  at  the  sharp  bend  in  the  river  close  to  the 
point  at  which  it  emerges  from  the  ranges,  an  excellent  section 
of  the  mudstone  is  exposed  in  a  high  bluff.  This  is  apparently 
the  section  referred  to  by  Daintree,  and  in  our  opinion  the  beds 
forming  it  are  continuous  with  those  composing  the  high  bluff  on 
Goodman's  Creek  previously  referred  to.  Most  of  the  area 
between  the  bluff  on  the  Lerderderg  River  and  the  Back  Creek  is 
covered  with  glacial  beds  which  are  in  places  capped  with 
tertiary  formation. 

On  the  Coimaidai  side  of  the  basaltic  plateau  glacial  beds  are 
exposed  along  the  Pyrete  Creek  for  a  distance  of  about  two  miles 
southward  from  the  township  :  they  are  mainly  mudstones,  some 
showing  well-marked  stratification,  others  little  or  none.  Included 
boulders  are  numerous  but  somewhat  small.  No  sandstones  have 
been  found  in  this  part  of  the  district.  We  are  inclined  to  place 
the  Pyrete  beds  on  the  same  horizon  as  the  upper  mudstones  of 
the  Goodman's  series.  At  the  southern  end  of  the  Pyrete  beds 
a  considerable  mass  of  glacial  conglomerate  occurs.  The  princi- 
pal interest  of  the  Pyrete  beds  lies  in  their  association  with  the 
glaciated  surfaces  of  the  underlying  Silurian  rock,  to  which 
reference  will  presently  be  made. 

Patches  of  glacial  beds  are  found  scattered  over  the  broad 
valley  drained  by  Basin  Creek,  to  the  N.  of  Coimaidai,  but  no 
good  sections  are  exposed.  Striated  stone  and  foreign  rock 
material  are  to  he  collected  over  a  considerable  area  here. 

Faults,  At  the  N.  end  of  the  Goodman's  Creek  sections  a  good 
deal  of  faulting  of  limited  extent  has  taken  place.  One  of  these 
we  shall  note  as  shown  in  section  in  one  of  the  freestone  quarries 
on  the  W.  side  of  the  creek.  This  has  a  throw  of  about  12  or  15 
feet. 

Another  fault  of  greater  importance  occurs  about  half-way 
between  here  and  Elam's  farm.  It  is  a  compound  fault,  and  is 
shown  very  distinctly,  cutting  through  the  lower  mudstones  of  our 
series. 

In  this  locality,  owing  to  the  softer  nature  of  the  lower  strati- 
fied beds,  a  wide  open  alluvial  flat  stretches  to  the  E.  and  across 
this  flat,  extending  in  an  easterly  direction,  a  more  or  less  well 
marked  ridge  can  be  made  out.     This  marks  the  course  of  the 
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fault.  The  section  exposed  by  the  Creek  shows  the  stratified 
mudstones  to  be  suddenly  interrupted  by  a  mass  of  hard  unstrati- 
fied  boulder-bearing  mudstone,  and  about  20  yards  or  so  in  width. 
On  the  N.  side  it  shows  a  very  clean  and  decided  wall  at  its 
junction  with  the  stratified  mudstones.  On  the  S.  side  the 
junction  is  observed  by  recent  alluvial  and  gravels,  but  doubtless 
the  wall  here  is  just  as  marked.  It  would  appear  that  two 
parallel  faults  close  together  have  occurred,  and  the  mass 
between  has  been  displaced.  We  are  not  in  a  position  to  state 
definitely  whether  this  mass  of  rock  moved  downwards  or 
upwards,  but  as  the  displaced  bed  corresponds  very  well  in 
character  to  the  second  class  of  our  division,  we  are  much  inclined 
to  the  opinion  that  it  was  a  downward  displacement,  and 
probably  does  not  amount  to  less  than  50 feet.  The  harder  material 
of  the  displaced  mass  has  resisted  weatherinof  and  denudation 
better  than  the  softer  stratified  mudstones,  and  thus  a  ridge 
marks  the  course  of  the  fault  across  the  alluvial  plain  of  the 
valley. 

Dykes.  A  considerable  number  of  dykes  may  be  noticed 
penetrating  the  glacial  beds*  exposed  in  the  Goodman's  Creek. 
Some  are  so  decomposed  that  it  is  impossible  to  define  their 
original  character ;  those  in  a  good  state  of  preservation  are 
composed  of  basalt,  varying  in  structure  from  medium-grained 
to  exceedingly  close-grained.  Several  small  ones  occur  in  the 
vicinity  of  Elam's  farm ;  close  to  the  big  fault  just  described 
there  is  a  group  of  six  or  seven,  while  several  small  ones 
may  be  seen  near  the  high  blufi*.  They  run  more  or  less  in 
;in  K  and  W.  direction,  and  are  approximately  parallel  to 
the  main  joint  planes  which  traverse  the  glacial  beds  in 
this  locality.  The  occurrence  of  a  bunch  of  dykes  in  close 
proximity  to  the  fault  alluded  to  above  may  indicate  that  the 
two  phenomena  are  closely  related.  Similar  dykes  traverse  the 
glacial  beds  exposed  to  the  west  on  the  Lerderderg  River.  We 
have  nowhere  observed  a  dyke  passing  through  the  over-lying 
tertiary  beds,  and  it  would  thus  appear  that  this  system  of  dykes 
is  not  connected  with  the  Bullengarook  basalt  which  was  poured 
out  after  the  tertiary  beds  had  been  formed,  but  has  arisen  from 
some  centre  of  igneous  activity  lying  to  the  west  of  the  district. 
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Rock  material  and  erratics.  The  rock  material  found  in  the 
glacial  beds  is  very  abundant  and  of  all  kinds.  Professor  David 
in  his  Presidential  address  before  A.A.A.S.  remarks  in  his 
observations  on  the  Korkuperrimul  beds,  that  the  bulk  of  the 
ground  mass  is  of  local  origin,  together  with  many  of  the  boulders. 
Our  observations,  however,  have  led  us  to  the  conclusion  that 
very  few  of  the  boulders  are  of  local  origin ;  some  fragments  of 
black  slate  quartz  and  quartzite  may  have  been  derived  from  local 
Silurian  rocks,  but  the  fact  appears  patent  to  us  that  the  great 
bulk  of  the  boulders  is  foreign.  How  far  this  is  the  case  with  the 
ground  mass  we  hardly  care  to  say,  but  we  are  inclined  to  think 
that  a  considerable  portion  of  it  is  also  foreign. 

Another  remark  of  Professor  David's  we  are  thoroughly  in 
accord  with,  viz.,  the  universal  rounded  and  worn  aspect  of  the 
boulders  and  pebbles,  it  being  quite  the  exception  to  find  an 
angular  fragment. 

A  point  to  which  we  would  also  direct  attention  is  that  at 
certain  horizons  the  boulders  have  a  much  greater  average  size 
than  at  others,  besides  being  more  numerous  and  more  frequently 
and  strongly  glaciated.  This  can  especially  be  observed  in  the 
sections  of  the  blue  niudstones  on  Goodman's  Creek  near  Elam's 
farm.  A  section  a  little  beyond  Elam's  shows  a  regular  floor  of 
boulders  embedded  in  the  mudstones.  Just  about  here  too  occur 
the  largest  erratics  we  have  found  in  the  district.  The  following 
are  particulars  of  a  few  of  the  best : — 

(1)  Hard  sandstone,  6'  6"  x  6'  x  3'  6". 

(2)  Quartzite,  4'  -  6"  x  4'  x  3'  -  6". 

(3)  Granite,  with  large  crystals  of  reddish  felspar  several 

inches  in  length,  and  well  scored  and  grooved. 
Three  years  ago  when  we  first  discovered  this 
erractic  it  measured  8' -  3"  x  4' -  5"  x  l'-10\ 
Mr.  Elam  informed  us  it  was  originally  about  17 
feet  long. 

(4)  Granite  similar  to  the  last,  and  a  little  further  down 

stream,  about  10  feet  in  diameter. 

(5)  Hard  blue  quartzite,  8'  x  3',  partially  exposed. 

(6)  Quartzite,  5'  x  4'  x  3'  -  6". 
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Besides  these  many  other  boulders  over  2  feet  in  diameter 
<iceur.  One  large  fragment  lying  in  the  creek  appears  to  have 
formed  part  of  a  glaciated  surface,  as  the  scored  part  is  so  well 
rounded,  in  contrast  to  the  usual  glaciated  stone  which  is  flattened 
where  scored. 

In  the  more  unstratified  mudstones  the  boulders  and  pebbles 
though  numerous  are  as  a  rule  small  and  well  worn  and  show  no 
trace  of  arrangement  in  the  matrix,  whereas  in  the  stratified 
mudstones,  as  already  remarked,  a  certain  amount  of  arrangement 
is  to  be  observed  occasionally. 

It  is  of  importance  to  observe  the  more  striking  varieties  of 
rock* material  among  the  boulders  for  the  purpose  of  tracing  their 
origin  if  possible.  Many  quartzites  for  example  occurring  in  the 
drift  would  be  difficult  to  trace  to  their  source  with  any  degree  of 
certainty,  but  other  kinds  of  rock  may  be  of  considerable  value  in 
this  respect.  Among  such  may  be  mentioned  the  various  granites, 
gneiss,  a  felspar  porphyry  with  a  dark  green  ground  mass 
containing  red  felspar  crystals,  certain  quartz  porphyries  and  a 
mica-diorite  not  unlike  the  Warburton  trap  rock.  The  granite 
most  commonly  met  with  is  very  coarse,  some  of  the  felspar 
crystals  being  several  inches  long.  Besides  the  rocks  above 
mentioned  the  included  material  consists  of  slate  and  quartz 
(probably  derived  from  the  local  Silurian  rocks)  jasper,  lydian- 
stone,  greisen,  conglomerate  sandstone,  grit  and  two  blocks,  one 
18"  in  diameter  of  marcasite,  in  a  fine-grained  quartzitic  matrix. 
We  have  to  thank  Mr.  Walcott,  RG.S.,  of  the  National  Museum, 
for  kindly  examining  this  specimen. 

During  a  visit  to  Springhurst,  about  two  years  ago,  one  of  the 
authors  observed  several  types  of  rock  in  the  glacial  drift  there 
which  we  have  not  found  in  the  Bacchus  Marsh  district.  Among 
such  may  be  mentioned  a  frequently  occurring  porphyry,  with  a 
slate-colored  matrix,  containing  small  crystals  of  quartz  and  a 
little  felspar,  a  very  red  granite,  and  agatoid  and  jasperoid 
quartz.  Boulders  also  of  sandstone  crammed  with  fossil  casts 
of  brachiopods,  etc.,  are  also  frequent  in  this  district.  Mr. 
Etheridge,  to  whom  one  of  these  boulders  was  shown,  said  they 
might  be  Upper  Silurian  or  Devonian. 

We  mention  Springhurst  in  this  connection  as  tending  to  show 
that  certain  kinds  of  rock  may  be  confined  more  or  less  to  a 
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certain  area,  or  indeed  to  certain  horizons  in  the  glacial  series. 
And  we  would  point  out  that  the  collection  of  the  different  kinds 
of  rock  niaterial  in  the  glacial  beds  with  their  position  accurately 
marked,  locally  and  in  their  proper  horizon,  would  be  a  most 
valuable  help  in  the  unravelling  of  the  glacial  story. 

Scored  rock  surfaces.  One  of  the  most  striking  features  of  the 
glacial  geology  of  the  district  in  the  occurrence  of  scored  rock 
surfaces  and  roches  moutonnees.  They  are  confined  to  the 
neighbourhood  of  the  Pyrete  Creek,  and  the  exact  positions  of 
the  better  marked  surfaces  is  indicated  on  the  map.  An  exceed- 
ingly good  example  is  seen  on  the  Pyrete  Creek  about  a  mile 
below  the  bridge.  The  stream  has  here  removed  the  glacial  drift 
from  the  underlying  hard  Silurian  sandstones,  which  now  present 
the  rounded  and  smooth  appearance  of  typically  glaciated  rocks. 
These  rocks,  which  extend  for  about  70  yards  along  the  left  bank 
of  the  stream,  form  two  main  masses,  separated  by  an  interval 
covered  by  alluvium,  and  for  convenience  in  reference  we  have 
called  them  the  "Pyrete  Twins."  In  addition  to  the  smoothed 
and  rounded  appearance  may  be  noticed  very  distinct  scorings  and 
groovings,  the  general  direction  of  which  is  from  S.W.  by  W.  to 
KE.  by  E.  Several  hundred  yards  N.E.  of  the  "Pyrete  Twins" 
the  Silurian  again  crops  out  at  a  higher  level  and  exhibits  a 
beautifully  scored  surface.  There  must  have  been  at  one  time  a 
considerable  area  of  striated  pavement  exposed  here,  but  unfortu- 
nately portions  of  it  have  been  removed  to  furnish  building  stone 
for  an  adjacent  cottage.  The  area  remaining  shows  well  marked 
grooves  and  striae  running  in  a  S.W.  to  N.E.  direction  across  a 
beautifully  smoothed  and  polished  surface.  Both  at  this  surface, 
which  we  have  named  "  Wightman's  Rock,"  and  the  "  Pyrete 
Twins,"  the  scorings  correspond  in  direction  neither  with  the 
strike  nor  the  dip  of  the  Silurian,  but  lie  between  the  two. 
After  very  careful  examination  of  these  two  instances  we  have  no 
doubt  that  the  glacier  ice  to  which  the  scorings  are  due,  came  from 
the  S.W.  About  a  third  of  a  mile  further  down  the  creek  is  a 
section  showing  the  glacial  congh^merate  overlying  the  Silurian. 
The  latter  is  again  well  scored  and  grooved,  the  direction  being 
about  N.E.  In  a  small  gully  running  parallel  with  the  Melton 
Road,  half  a  mile  out  of  Coiniaidai,  another  well  scored  surface 
can  be  seen,  the  direction  of  the  groovings  there  being  N.  35'  E. 
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Numerous  other  examples  occur  in  the  district,  but  the  above- 
mentioned  are  the  best.  Speaking  in  general,  wherever  the 
contact  between  the  Silurian  and  the  glacial  beds  can  be  seen,  the 
former  is  scored  and  grooved  in  a  manner  that  could  only  havo 
been  done  in  our  opinion  by  a  glacier  or  land  ice-sheet  moving 
from  S.W.  to  JSf.E. 

In  several  instances  the  direction  of  ice-flow  is  more  easterly 
than  this  general  course.  In  one  case,  in  the  valley  of  the 
Pyrete  Creek,  the  scorings  are  about  75"  E.  of  N.  In  another 
case,  a  scored  surface  occurring  on  the  W.  side  of  the  Lerderderg, 
just  outside  the  limit  of  our  map,  the  direction  is  E.  10°  N. 
We  think  it  probable  that  the  ice  in  the  Coimaidai  district 
travelled  in  a  slightly  more  easterly  direction  than  that  in  the 
Bacchus  Marsh  and  Myrniong  areas,  owing  to  a  certain  local 
feature. 

On  looking  at  the  accompanying  map  it  will  be  seen  that  a 
little  to  the  N.  of  Coimaidai,  Silurian  rocks  outcrop  in  an  E. 
and  W.  direction  almost  right  across  our  area.  At  the  time  of 
glaciation  this  must  have  formed  an  escarpment  or  well  marked 
ridge  running  transversely  to  the  ice-flow,  and  probably  causing 
a  local  deflection  to  the  eastward. 

Thickness  a?id  position  of  the  Coimaidai  series.  The  thickness 
of  the  glacial  beds  along  the  Goodman's  Creek,  shown  in  section 
along  the  line  A  B  C  of  the  accompanying  map,  is  about  230  feet. 
Certain  beds,  however,  outcrop  on  the  Lerderderg  River  a  short 
distance  to  the  west  of  the  mouth  of  Goodman's  Creek,  which 
probably  lie  above  the  ones  shown  in  section,  but  owing  to  the 
manner  in  which  the  dip  is  masked  by  alluvium,  we  are  unable 
as  yet  to  prove  the  continuity  of  the  beds  and  to  determine 
their  thickness.  In  any  case  we  are  inclined  to  regard  the 
thickness  given  by  us  in  our  Brisbane  paper  as  excessive. 

Now,  as  the  estimated  thickness  of  the  beds  on  the  Korku - 
perrimul  Creek  is  about  2000  feet,  it  is  evident  that  we  have  only 
a  portion  of  the  series  represented  in  the  Coimaidai  district,  and 
it  becomes  a  point  of  interest  and  importance  to  ascertain  to  what 
horizons  in  the  larger  section  ours  are  to  be  relegated.  We  are, 
however,  as  yet  unable  to  do  this  with  any  exactness. 

The  tripartite  division  of  the  glacial  beds  as  indicated  in  our 
first  paper  on  this  district,  is,  as  shown  by  Professor  David,  a 
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notable  feature  of  the  Korkuperrimul  Creek  series,  viz.,  stratified 
mudstones,  unstratified  inudstones  or  conglomerates,  and  sand- 
stones. This  association  occurs  again  and  again  on  the 
Korkuperrimul  Creek.  Gangamopteris  occurs  in  sandstones  at 
various  horizons  on  the  Korkuperrimul,  but  is  most  frequent  in 
the  uppermost  sandstones  at  Bald  Hill.  So  far  we  have  not 
detected  any  fossils  in  our  beds,  and  from  this  circumstance,  and 
taking  into  account  the  dip  and  strike  of  the  beds  on  the  S.  part 
of  our  area  on  the  Lerderderg,  we  conclude  that  the  Goodman's 
Creek  series  lie  considerably  below  the  Bald  Hill  sections,  but  are 
probably  higher  than  the  lowest  on  the  Korkuperrimul. 

Any  theory  of  the  conditions  under  which  the  glacial  beds 
were  formed  has  to  satisfy  two  facts  of  prime  importance,  viz., 
the  well-marked  stratification  of  the  mudstones  and  the  foreign 
nature  of  the  included  material.  Stratitication  is  indeed  not 
entirely  absent  from  glacial  deposits  elsewhere  exposed  on  the 
oarth's  surface,  but  it  nowhere  occurs  either  to  the  extent  or  per- 
fection that  it  does  in  the  beds  of  the  Bacchus  Marsh  area.  The 
large  development  of  the  stratified  mudstones  shows  that  in  this 
<listrict  conditions  prevailed  during  the  glacial  period  which  have 
been  for  the  most  part  absent  or  entirely  subsidiary  in  other 
glaciated  areas.  The  theory  which  explains  the  formation  of 
glacial  beds  elsewhere  is  inadequate  here.  As  prime  agents  in  the 
glaciation  of  the  district  we  are  limited  to  either  icebergs  or  a 
land  ice-sheet ;  either  is  a  suitable  vehicle  for  the  transmission  of 
material  from  one  area  to  another;  by  means  of  either  the 
presence  of  the  foreign  boulders  in  our  beds  may  be  explained, 
but  in  attempting  to  account  for  the  stratification  of  the  mud- 
stones and  the  striation  of  the  rock  surfaces  by  means  of  icebergs 
grave  difficulties  present  themselves ;  bo  these  difficulties  we  have 
refeired  in  the  paper  previously  mentioned  and  do  not  propose  to 
repeat  them  here. 

In  the  present  paper  we  ascribe  the  glaciation  of  the  district 
mainly  to  a  sheet  of  land  ice  which  moved  from  the  south  ;  of  the 
dimensions  of  this  sheet  but  little  can  be  said  at  present ;  it  may 
have  been  and  probably  was  continuous  with  the  one  to  which  we 
believe  the  glaciation  of  the  Derrinal  area  is  due,  as  the  beds  of 
this  area  bear  a  striking  resemblance  to  those  of  the  Bacchus 
Marsh  area.     The  front  of  this  ice-sheet  terminated   eventually 
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in  water ;  we  are  almost  entirely  in  the  dark  as  to  whether  this 
was  marine  or  fresh  ;  the  little  evidence  furnished  by  the  vegetable 
remains  found  in  the  Bacchus  Marsh  sandstones,  and  the  total 
absence  of  any  marine  fossils  point  to  a' fresh-water  lake.  In  this 
water  were  laid  down  the  stratified  mudstones  and  sandstones. 
We  will  first  concern  ourselves  with  the  mudstones  which  form 
the  lowest  beds  of  the  series  in  our  district.  From  all  glaciers 
terminating  on  the  land  sub-glacial  streams  issue,  the  water  of 
these  streams  being  derived  from  the  melting  of  the  glacier  at  its 
contact  with  the  subjacent  rocky  bed,  and  at  its  upper  surface 
exposed  to  the  heat  of  the  sun  and  atmosphere.  That  similar 
streams  issue  from  a  glacier  whose  front  terminates  in  water  there 
can  be  no  doubt,  as  the  same  causes  of  melting  are  present  in 
both  cases.  There  has  been  but  little  opportunity  afforded  of 
studying  the  structure  of  beds  formed  from  the  sediment  of 
sub-glacial  streams  discharging  into  a  sea  or  lake,  but  reference 
will  be  made  later  on  to  the  evidence  brought  to  light  in  this 
matter  at  the  Malaspina  glacier.  If  a  sub-glacial  stream  enter  a 
sea  or  lake  it  will  deposit  the  matter  iu  suspension  just  as  an 
ordinary  stream  does,  that  is  to  say,  in  stratified  beds ;  this 
simple  view  of  the  matter  does  not  account  for  the  included 
stones  in  the  mudstones.  As  stated  before,  we  require  that 
the  glacier  from  which  the  sub-glacial  streams  issue  should 
protrude  into  the  lake  or  sea  into  which  the  streams  empty.  The 
existence  of  icebergs  proves  the  possibility  of  a  glacier  advancing 
into  the  ocean,  and  the  magnitude  of  icebergs  shows  that  in  cases 
the  distance  advanced  through  by  the  ice  front  before  the  berg  is 
broken  off  is  very  considerable.  Sir  J.  Ross  records  in  his 
"Voyage  of  Discovery  and  Research  in  the  Southern  and 
Antartic  Regions,"  that  in  many  places  the  glaciers  projected 
several  miles  into  the  sea.  In  investigating  the  physical  relations 
of  a  glacier  advancing  into  the  sea,  let  us  picture  a  mass  of 
glacier  ice,  more  or  less  loaded  with  included  material,  moving 
slowly  down  a  moderate  slope ;  the  ice  front  would  be  pierced  in 
places  by  the  channels  through  which  the  sub-glacial  streams 
issue  ;  the  lower  part  of  the  ice  front  would  first  reach  the  water, 
and  would  therefore  be  first  subjected  to  melting  by  its  contact 
with  the  water ;  as  the  forward  movement  continues  the  process 
of  melting  would  result  in  the  formation  of  an  overhanging  cliff  of 
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ice ;  any  scouring  action  by  the  sub-glacial  river  would  tend  in  the 
direction  of  wearing  away  the  ice  nearest  to  the  bottom  of  the 
sea,  and  there  would  thus  be  a  space  more  or  less  great 
according  to  circumstances  between  the  lower  side  of  the  advanced 
ice  and  the  bottom  of  the  sea,  and  the  sub-glacial  streams  would 
in  consequence  be  unhindered  in  the  distribution  of  their 
suspended  matter.  The  disturbance  and  commotion  which  takes 
place  when  a  berg  is  broken  off  and  while  it  is  seeking  its  position 
of  equilibrium  confirms  the  view  just  stated  that  between  the  ice- 
front  and  the  sea  bottom  their  exists  a  layer  of  water.  In  our 
view  we  must  regard  the  sub-glacial  streams  as  flowing  for  a 
longer  or  shorter  period  beneath  the  protruding  ice-front;  the 
matter  held  by  them  in  suspension  is  being  deposited  in  stratified 
beds  beneath  this  tongue,  which,  as  it  slowly  melts  by  its  contact 
with  the  water,  must  drop  the  striated  boulders,  etc.,  it  contains 
into  the  subjacent  beds.  If  the  ice-tongue  continue  to  exist  for 
a  long  time  before  the  berg  is  broken  off  we  should  have  a 
considerable  profusion  of  included  material  in  the  beds  beneath. 
With  the  separation  of  the  berg  mass  from  the  parent  tongue 
another  set  of  conditions  would  arise ;  the  formation  of  stratified 
beds  by  the  sub-glacial  streams  would  continue  as  before,  but  as 
the  source  of  supply  of  striated  stones,  boulders,  etc.,  has  been 
removed  by  the  floating  away  of  the  berg,  the  stratified  beds 
should  be  almost  entirely  free  from  included  matter,  the  only 
source  of  such  material  now  being  chance  icebergs  which  might 
float  over  the  site  formerly  occupied  by  the  ice-tongue.  In  course 
of  time  the  advance  of  a  second  tongue  would  lead  to  a  repetition 
of  the  conditions  favourable  to  the  formation  of  stratified  beds 
•containing  boulders,  etc.  In  the  sections  along  the  Goodman's 
Creek  we  have  both  sets  of  beds  displayed,  the  one  rich  in 
;  included  material,  the  other  destitute  of  it,  but  overlain  by  a 
second  bed  containing  large  quantities  of  boulders,  etc.  That 
s,  certain  amount  of  the  fine-grained  material  composing  the 
stratified  beds  has  melted  out  from  the  ice-tongue  is  probable ; 
And  though  this  would  not  interfere  with  the  stratification  of  the 
beds,  we  are  inclined  to  regard  the  sub-glacial  streams  as  the 
principal  agents  in  the  formation  of  the  stratified  beds.  It  may 
Also  be  pointed  out  that  stratified  beds  with  few  included  boulders 
might  result  during  a  climatic  recession  of  the  ice-front. 
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The  evidence  in  regard  to  the  formation  of  stratified  glacia 
l>eds  afforded  by  the  Malaspina  glacier  is  striking.  This  glacier, 
which  is  formed  by  the  union  of  several  ice-streams  from  Mount 
St.  Elias,  covers  an  area  of  1500  square  miles.  In  one  place  it 
comes  down  to  ^e  sea  and  terminates  in  cliffs  sometimes  300  feet 
high.  The  lower  part  of  the  glacier  is  interrupted  by  two  groups 
of  hills,  respectively  named  the  Chaix  and  the  Samovar  Hills. 
They  are  described  by  Mr.  J.  C.  Russell — who  had  charge  of  the 
exploration  of  the  glacier  in  1891 — as  "formed  of  a  monoclinal 
block  of  conformable  strata  eight  or  ten  miles  long,  trending  N.E. 
and  S.W.,  and  tilted  northward  at  an  angle  of  10  or  15  degrees. 
The  general  elevation  of  their  crest  is  about  3000  feet.  But 
what  makes  the  hills  especially  interesting  to  the  geologist  is  the 
fact  that  they  are  composed  of  stratified  mor&nial  material.  The 
stratification  is  conspicuous  even  from  a  distance,  but  is  due 
principally  to  slight  differences  of  colour.  Light  purplish-brown 
Alternating  with  light  grey  are  the  prevailing  tints.  The  colours 
are  in  broad  bands  and  may  be  traced  continuously  for  thousands 

of  feet It  is  evident  that  the  minimum  thickness 

cannot  be  less  than  4000  or  5000  feet.  The  rocks  are  essentially 
homogeneous  from  base  to  summit,  and  are  composed  of  sandy 
clay  containing  large  quantities  of  both  angular  and  rounded 
boulders  of  all  sizes  up  to  6  or  8  feet  in  diameter.  The  fact  that 
they  have  been  transported  by  glaciers  is  beyond  question. 

"  In  the  finer  portions  of  the  deposit,  especially  in  certain  fine 

light   grey   sandy   clays,    sea   shells    are   numerous 

Besides  the  shells  of  molluscs  there  are  shell  cases  of  annelids 
^serpulse?)  attached  to  the  glaciated  boulders,  showing  that  the 
stones  on  which  they  grew  must  have  remained  exposed  at  the 
bottom  of  the  sea  for  some  time  before  being  wholly  buried." 

In  the  opinion  of  Mr.  Russell,  the  Chaix  and  Samovar  Hills 
were  formed  by  the  uplifting  of  the  northern  side  of  a  fault 
or  series  of  related  faults. 

Mr.  Russell  proceeds :  "  The  interpretation  of  these  various 
records  leads  to  the  conclusion  that  the  strata  composing  the 
"Chaix  Hills  were  deposited  about  the  extremity  of  a  glacier 
which  ended  in  the  ocean.  Portions  of  the  finer  material, 
especially  that  containing  sea-shells,  is  largely  glacial  silt,  while 
the  boulders  and  gravel  were  deposited  by  the  bergs  that  floated 

8A 
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away  from  the  face  of  the  glacier.  The  deposit  now  forming 
at  the  extremity  of  the  western  lobe  of  the  Malaspina  glacier, 
where  it  breaks  off  into  the  sea,  must  be  very  similar  to  the  strata 
forming  these  remarkable  hills." 

With  this  interpretation  of  the  record  we  do  not  wholly  agree ; 
if  the  glacial  silt  was  brought  to  the  position  it  occupied  prior  to 
the  uplifting  of  the  beds  by  sub-glacial  streams,  it  is  not 
conceivable  that  the  beds  which  were  being  formed  from  the 
sediments  they  carried  should  receive,  no  boulders  or  gravel  from 
the  overlying  stationary  ice-sheet  but  only  from  those  portions  of 
the  ice-front  which  had  broken  off  and  were  presumably  moving 
away  from  the  area  into  which  it  is  supposed  they  dropped  the 
boulders,  etc.,  they  carried.  The  error  has,  we  think,  arisen  from 
the  assumption  that  a  tongue  of  ice  protruding  into  the  sea  is 
everywhere  in  contact  with  the  sea-bottom  beneath  it,  and  this  is 
an  assumption  that  can  only  be  upheld  by  showing  that  sub- 
glacial  streams  do  not  flow  beneath  a  protruding  tongue  of  ice  and 
and  is  at  variance  with  facts  observed  at  the  extremity  of  a 
glacier  terminating  on  land.  If  the  weight  of  the  foremost  parts 
of  a  land  glacier  can  be  sustained  by  the  sides  of  the  glacier 
valley  and  the  columns  of  ice  which  separate  the  channels  from 
which  the  ice-streams  issue,  it  is  entirely  within  the  range  of 
probability  that  when  the  glacier  enters  the  sea  and  the  force 
of  buoyancy  of  the  displaced  water  comes  into  play  in  the  opposite 
direction  to  the  weight  of  the  mass  that  the  advancing  tongue 
will  have  contact  with  the  sea-bottom  only  in  places,  and  that 
there  will  exist  channels  which  will  permit  of  the  flowing  of  the 
sub-glacial  streams.  These  channels  will  change  as  the  melting 
and  scouring  out  of  the  ice  continues,  and  this  will  permit  of  a 
wide  and  sometimes  irregular  distribution  of  the  matter  suspended 
in  the  streams  and  washed  out  of  the  ice.  If  the  slope  of  the 
sea-bottom  be  sufficiently  steep,  the  protruding  ice-tongue  may 
easily  reach  a  point  at  which  it  requires  no  contact  with  the 
sea-bottom  to  support  it,  but  is  entirely  upheld  by  the  force  of 
buoyancy  arising  from  the  displaced  water;  in  this  case  there 
is  no  difficulty  in  accounting  either  for  the  stratification  of  the 
beds  or  the  presence  in  them  of  included  boulders. 

There  can  be  no  doubt  that  the  sandstones  have  been  deposited 
in  fairly  deep  calm  water;  false  bedding  is  not  entirely  absent 
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but  in  general  uniformity  of  stratification  is  well  maintained. 
The  presence  of  erratics  shows  that  the  glacial  conditions  had  not 
passed  away,  and  that  icebergs  occasionally  dropped  their  included 
material  into  the  beds  as  they  floated  over.  The  general  freedom 
of  the  beds  from  foreign  matter,  however,  shows  that  either  the 
icebergs  were  not  very  numerous  or  that  they  were  but  ill-supplied 
with  included  rocks  and  boulders.  There  is  no  evidence  to  show 
from  what  source  the  material  composing  the  sandstones  was 
derived ;  any  erratics  they  contain  are  similar  in  character  to  the 
boulders  found  elsewhere  in  the  glacial  beds. 

The  beds  we  have  classed  as  conglomerates  bear  a  general 
resemblance  to  the  till  or  boulder  clay  of  the  glacial  series  of 
America  and  Europe ;  and  may  represent  the  ground-moraine 
of  the  ice-sheet.  The  rude  stratification  they  possess  is  very 
similar  to  that  seen  in  certain  of  the  glacial  beds  of  America  and 
Europe,  but  whilst  the  question  of  the  origin  of  boulder  clay 
or  till  is  so  contested  a  point  among  the  glaciologists  of  Europe 
and  America,  we  do  not  propose  to  enter  into  any  detailed 
consideration  of  it.  To  each  of  the  writers  of  the  paper  the 
appearance  presented  by  the  till  of  Great  Britain  is  well  known, 
and  we  are  satisfied  by  observing  that  between  the  "till"  and  the 
beds  classed  by  us  as  conglomerates,  there  is  a  strong  general 
resemblance. 

With  regard  to  the  formation  of  unstratified  mudstones  it  may 
he  pointed  out  that  when  a  sub-glacial  stream  entered  a  lake 
where  the  separation  of  the  ice  from  the  bottom  was  very 
imperfect,  the  channel  along  which  it  flowed  might  speedily 
become  gorged  with  sediment,  forcing  the  stream  to  carve  a  new 
path  through  the  ice.  If  the  supply  of  sediment  was  great  this 
might  lead  to  the  formation  of  beds  showing  little  or  no  stratifica- 
tion ;  but  when  the  stream  reached  that  position  under  the 
ice-front  which  would  allow  of  the  more  gradual  distribution  of  the 
sediment  it  carried  stratification  would  begin  to  show.  There 
would  thus  be  a  lateral  passage  or  transition  from  unstratified 
to  stratified  beds  — a  feature  often  met  with  in  the  glacial  series. 
There  might  also  be  a  gradual  transition  from  the  true  ground- 
moraine  of  the  glacier  into  the  sub-aqueous  beds.  Possibly 
the  constriction  of  the  channel  occupied  by  the  glacial  stream 
may  afford  a  due  to  the  explanation  of  the  patches  ofj water-worn 
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gravel  which,   though  present  iu  the  Coimaidai    series,  may  I 
better  observed  in  the  Korkuperrimul  Creek  sections. 

In  conclusion  it  may  be  noticed  that  though  the  beds  of  tl 
Coinmidai  area  show  less  complexity  of  structure  than  tho 
exposed  in  the  Korkuperrimul  Creek,  yet  they  must  be  regnrdt 
as  part  of  the  same  series;  similar  general  conditions  probab 
prevailed  over  the  whole  Bacchus  Marsh  area,  but  in  tlie  counti 
west  of  the  Lerderderg  Biver  certain  special  conditions  appeur  ■ 
have  prevailed,  the  influence  of  which  only  pnrtially,  if  at  ■! 
extended  to  the  Coimaidiii  district.  Their  lacustrine  origin  nndi 
the  action  of  an  ice-sheet  moving  fixim  the  south  is  the  featu 
couiDiou  to  all  the  beds,  but  the  frequent  occurrence  on  diflerei 
horiEon  of  boulder-ljeds  separated  by  deposits  of  sAndstoiie  ai 
conglomerate  along  the  Korkuperrimul  Creek  pi^ints  to 
considerable  variation  of  conditions  duiing  the  gividual  forniati< 
of  the  Wis.  The  repetition  of  beds  may  be  explained  by  climat 
advances  and  recessions  of  the  ice-front,  and  possibly  in  the  an 
W.  of  the  Lerdenlerg  Biver  there  may  have  been  considerab 
oscillations  of  level.  Sluch  evidence  has  been  collected  of  lit 
years  to  show  that  glaciers  can  move  over  loose  and  incoherei 
deposits  without  disturbing  them,  and  Professor  Ueikie  has  abl 
argued  tliat  under  certain  conditions  a  glacier  may  cease  to  I 
erosive.  Though  a  certain  amount  of  contortion  of  the  be< 
along  the  Korkuperrimul  Creek  has  been  noticed  by  Prvfessi 
David,  there  is  on  the  whole  a  striking  absence  ol  disturbance  i 
the  softer  beds  of  the  glacial  series  ;  un  explanation  of  this  featui 
may  be  found  in  the  sub-aijueous  formation  of  these  be<ls. 

EXPLANATION   OF   PLATEa 

Platb    VIII. 

Sketch  ^ap  of  Coimaidai. 

Plate    IX. 
T. — Section  through  tertiary  beds  near  Alkemode's  Quarry. 

(1)  Alagnesian  limestone,  with  partings  of  clay  and  gra%'« 
and  containing  fossil  marsupial  bones. 

(it)  Thin  band  of  volcanic  nsh,  interstr&ttfied  wit 
(1).     Tlie  fossil  bones  occur  beloir  this. 
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gravel  which,   though  present  in  the  Coimaidai  series,  may  be 
better  observed  in  the  Korkuperrimul  Creek  sections. 

In  conclusion  it  may  be  noticed  that  though  the  beds  of  the 
Coimaidai  area  show  less  complexity  of  structure  than  those 
exposed  in  the  Korkuperrimul  Creek,  yet  they  must  be  regarded 
as  part  of  the  same  series ;  similar  general  conditions  probably 
prevailed  over  the  whole  Bacchus  Marsh  area,  but  in  the  country 
west  of  the  Lerderderg  River  certain  special  conditions  appear  to 
have  prevailed,  the  influence  of  which  only  partially,  if  at  all, 
extended  to  the  Coimaidai  district.  Their  lacustrine  origin  under 
the  action  of  an  ice-sheet  moving  from  the  south  is  the  feature 
common  to  all  the  beds,  but  the  frequent  occurrence  on  difl^erent 
horizon  of  boulder-beds  separated  by  deposits  of  sandstone  and 
conglomerate  along  the  Korkuperrimul  Creek  points  to  a 
considerable  variation  of  conditions  during  the  gradual  formation 
of  the  beds.  The  repetition  of  beds  may  be  explained  by  climatic 
advances  and  recessions  of  the  ice-front,  and  possibly  in  the  area 
W.  of  the  Lerderderg  River  there  may  liave  been  considerable 
oscillations  of  level.  Much  evidence  has  been  collected  of  late 
years  to  show  that  glaciers  can  move  over  loose  and  incoherent 
deposits  without  disturbing  them,  and  Professor  Geikie  has  ably 
argued  that  under  certain  conditions  a  glacier  may  cease  to  be 
erosive.  Though  a  certain  amount  of  contortion  of  the  beds 
along  the  Korkuperrimul  Creek  has  been  noticed  by  Professor 
David,  there  is  on  the  whole  a  striking  absence  of  disturbance  of 
the  softer  beds  of  the  glacial  series  ;  an  explanation  of  this  feature 
may  be  found  in  the  sub-aqueous  formation  of  these  beds. 

EXPLANATION   OF  PLATES. 

Plate   VIIL 

Sketch  Map  of  Coimaidai. 

Plate   IX. 

L — Section  through  tertiary  beds  near  Alkemade's  Quarry. 

(1)  Magnesian  limestoue,  with  partings  of  clay  and  gravel, 
and  containing  fossil  marsupial  bones. 

(a)  Thin  band  of  volcanic  ash,  interstratified  with 
(1).     The  fossil  bones  occur  below  this. 
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(2)  Sand  and  gravel. 

(3)  Quartzite. 

(4)  Gravel,  sand  and  ferruginous  conglomerate. 
The  whole  rest  on  Silurian  and  Glacial. 

II. — Section  at  junction  of  Goodman's  and  Back  Creeks,  showing 
uneven  (eroded  ?)  junction  of  sandstone  with  glacial 
mudstone.  .  A  thin  line  of  angular  pebbles  occurs 
along  the  junction. 

III. — Section  along  GH  on  map. 

(1)  Hard  cemented  conglomerate  and  quartzite. 

(2)  Sand  and  gravel,  with  clay  and  lenticles  of  limestone. 

(3)  Magnesian  limestone  containing  casts  of  Limnaea,  etc. 

(4)  Basalt. 

The  whole  lies  on  Silurian. 
IV. — Section  along  ABC  on  map,  showing  the  Goodman's  Creek 
series  of  Glacial  beds. 

(1)  Well  stratified  mudstones,  in  which  occurs. 

(2)  Zone  of  large  numerous  and  well  scored  boulders. 

(3)  More  or  less  unstratified  beds   (glacial  conglomerates) 

passing  upwards  into 

(4)  Sandstones  containing  occasional  erratics. 

The  whole  is  ca[)ped  by  tertiary  gravels  and  conglomerates,  and 
is  intersected  by  numerous  basalt  dykes. 
Y. — Section  along  DEF. 

(1)  Thin    bed    of    pipe    clay    containing    leaf    impressions 

(Laurus  Werribeensis)  and  in terst ratified  with  sand 
and  gravel. 

(2)  Thin  beds  or  lenticles  of  magnesian  limestone. 

(a)  Thin  bed  of  volcanic  ash  in  terst  ratified  with  limestone 
containing  Marsupial  bones. 

(3)  Glacial  beds. 

(4)  Silurian. 

The  whole  capped  by  basalt  30-40  feet. 
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Appendix   A. 
On  the  Marsujnal  Bones  of  the  Coimaidai  Limestone, 

By  C.  W.  De  Vis,  M.A. 

Of  the  twenty-two  fossil  bones  and  moulds  more  or  less 
occupied  by  bone,  collected  by  Messrs.  Officer  and  Hogg,  and  by 
Mr.  Ferguson,  of  the  Mines  Department,  from  Alkemade's 
Quarry,  Coimaidai,  about  two-thirds  are  capable  of  determination  ; 
they  are  three  lower  jaws,  seven  pieces  of  long  bones,  four  bones 
represented  by  cavities  in  the  matrix,  and  one  metatarsal.  With 
the  valuable  exception  of  one  jaw,  these  relics  cannot  be  said 
to  have  been  fossilized  in  a  manner  favourable  to  identification, 
and  the  difficulty  of  dealing  with  them  is  in  most  cases  increased 
by  their  imperfect  condition  prior  to  burial.  Without  exception 
they  are  mammalian  and  marsupial.  They  have  been  contributed 
by  three  families  of  the  Marsupialia,  the  Phascolomyidw, 
Macropodida?,  and  Nototheriidsg;  and  consequently  are  examples 
of  the  Nototherian  fauna  of  Tertiary  or  Post-Tertiary  time.  To 
take  them  in  order,  the  first  to  attract  notice  is  a  member  of  the 

Phascolomyidm.     Phascolomys  parvus^  Ow. 

The  validity  of  this  species  is  confirmed  by  the  fossil  under 
view,  the  horizontal  ramus  of  a  right  mandible  in  a  fine  state  of 
preservation,  the  teeth  (save  for  the  absence  of  the  crown  of  the 
incisor)  being  in  perfect  condition.  Apart  from  its  rarity  the 
mandible  has  a  strong  claim  on  our  interest,  as  it  unmistakeably 
correlates  the  Victorian  beds  with  the  drifts  of  Southern 
Queensland,  and  by  showing  how  extensive  was  the  range  of  this 
little  Wombat,  prepares  us  to  expect  similar  diffusiveness  in  other 
Marsupials   contemporary    with    it. 

MacropodidcR,     Habnaturus  dryas,  mihi. 

Mandibles.  A  horizontal  ramus  of  an  adult  left  mandible.  Of 
the  premolar  the  fangs  in  their  sockets  are  all  the  remains ;  the 
crowns  of  M^  and  M^  are  much  corroded  ;  the  anterior  talon  in  M* 
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and  the  hinder  lobe  of  M*  are  broken  away ;  the  remaining 
portions  of  the  last  two  teeth  have  lost  their  enamel,  and  their 
whole  substance  indeed  appears  to  have  been  converted  into 
pseudomorphs  of  the  originals  and  their  surface  characters 
obscured  by  calcareous  matter,  but  their  general  form  remains 
sufficiently  evident  to  show  by  their  straight  sharp  ridges  that 
they  could  only  have  belonged  to  a  Halmaturus.  The  dental 
series  in  this  jaw  measures  by  estimate  40mm.,  the  sockets  52*5, 
and  the  anterior  depth  of  the  mandible  is  29mm.  In  size, 
therefore,  as  in  general  facies,  it  agrees  fairly  with  If,  dryas^ 
and  to  that  species  it  is  provisionally  referred.  The  identification 
is  supported  by  the  presence  of  a  second  but  left  mandible  from  an 
aged  individual ;  in  this  all  the  teeth  of  the  molar  series  are 
in  place,  but  like  the  last  so  fragile,  that  an  attempt  to  remove 
encrusting  matrix  had  to  be  abandoned.  Enough  of  the 
imperfect  premolar,  however,  is  visible  to  show  the  size  and  form 
of  the  tooth.  From  these  and  from  the  length  of  the  true  molars 
little  doubt  remains  as  to  its  identification  with  the  same  species 
as  the  preceding  jaw. 

Femora,  No  entire  skeletons  of  extinct  Macropods  have  as  yet 
been  found  or  at  least  described.  In  the  large  collection  of  their 
remains  accessible  to  me  there  are  indeed  but  one  or  two  instances 
of  bones  and  teeth  found  together  under  circumstances  suggestive 
of  their  specific  co-identity.  All  the  species  but  one  being 
founded  on  jaws,  the  attributions  of  bones  to  certain  species 
which  have  been  hitherto  or  are  still  made  by  authors,  are 
therefore  conjectural  and  at  the  best  approximative.  But  since 
measurement  enables  us  to  refer  every  recognisable  bone 
provisionally  to  one  or  two  or  three  species,  we  may  fairly  allow 
our  choice  so  limited  to  be  guided  by  the  extraneous  conditions  of 
the  case.  It  should  at  the  same  time  be  remembered  that 
identification  by  measurement  proceeds  on  th^  assumption  that 
the  proportions  of  the  animal  in  question  were  the  same  as  those 
found  in  the  living  species  taken  as  a  base  of  comparison,  an 
assumption  which  under  the  circumstances  cannot  be  verified. 
Under  the  impression,  however,  that  it  is  better  to  get  as  near  as 
possible  to  accuracy,  in  spite  of  uncertainty,  than  to  neglect 
enquiry  because  of  uncertainty,  I  venture  to  attribute  to  this 
species  the  bones  which  seem  .to  pertain  to  it.     Among  these  are 
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tlie  distal  end  of  a  left  femur  wanting  the  outer  condyle.  The 
breadth  of  its  shaft  near  junction  with  the  epiphysis  is  57mm., 
between  the  same  points  in  the  femur  of  M.  ^ganteus  the 
measurement  is  46,  in  M.  rufus  45.  The  mean  length  of  the 
lower  cheek  teeth  in  these  two  largest  of  living  Kangaroos 
(Queensland  specimens)  is  48mm.  Proportionately,  therefore, 
the  molar  series  of  the  species  examplified  by  the  fossil  should  be 
60mm.  in  length,  indicating  nearly  either  Macropus  magister, 
Halnuiturus  anak  or  Halmaturus  dryas,  and  since  we  find  it  in 
contiguity  with  mandibles  of  the  last  species,  we  may  with  some 
show  of  reason,  refer  it  to  that  species.  On  the  same  grounds  the 
distal  third  or  thereabouts  of  a  right  femur  may  also  be  attributed 
to  H.  dryas.  In  this  both  condyles  are  sufficiently  well  preserved 
to  indicate  their  form,  which  in  the  case  of  the  inner  condyle 
of  the  preceding  fossil  seems  to  have  been  considerably  altered  by 
the  decay  of  its  inner  edge.  This  condyle  is  peculiar  in  shape, 
being  broader  than  the  outer  one  and  much  more  revolute  on  its 
inner  edge  than  in  any  living  Macropod.  Across  the  condyles  the 
bone  is  59mm.  in  breadth.  It  most  probably  belonged  to  a  large 
individual  of  H.  dryas ;  less  probably  under  the  circumstances  to 
H.  anak. 

Tibias.  A  part  50mm.  in  length  of  the  lower  half  of  a  shaft. 
At  the  distal  end  it  measures  28mm.  in  breadth  against  24*5  in 
the  corresponding  place  in  M.  giganteus.  The  lower  molar  series 
would  in  this  individual  be  55ram.  in  length,  by  virtue  of  which 
the  bone  may  be  added  to  the  other  remains  of  ZT.  dryas.  It  has 
no  peculiarity  worth  mentioning.  The  same  may  be  said  of  the 
middle  third  of  a  shaft  from  an  animal  of  approximately  the  same 
size  and  presumably  the  same  species. 

Metatarsal,  A  distal  two-thirds  100mm.  long  of  a  great 
metatarsal  indicates  a  somewhat  shorter  and  distinctly  stouter 
bone  than  that  of  Macropus  giganteus.  This  accords  with  the 
great  metatarse  appropriated  to  H,  dryas  in  a  restoration  of  the 
foot  of  that  species  exhibited  with  others  in  the  Queensland 
Museum. 

Halmaturus  anak^  Ow. 

Femur.  The  presence  of  this  species  is  intimated  by  the  distal 
half  of  a  right  femur  having  in  its  present  condition  a  breadth 
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across  the  condyles  of  65min.  This  breadth  in  itself  indicates  a 
molar  series  of  nearly  68mm.  in  length.  The  fossil,  therefore,  as 
we  see  it  belonged  either  to  a  small  individual  of  If.  anak^  Ow.,  or 
M,  pan,  mihi,  to  the  former  preferably  since  the  Giant  Wallaby 
has  left  its  remains  in  superabundance  and  the  Kangaroo 
rivalling  it  in  size  in  comparative  rarity.  But  the  fossil  does  not 
yield  by  any  means  the  measurement  of  the  original  bone,  the 
decay  of  its  external  surface  having  much  diminished  its  size. 

Habnaturus  cooperii,  Ow. 

Tibia.  A  cavity  in  a  block  of  matrix  has  been  occupied  by  the 
second,  fourth  or  so  of  the  shaft  of  a  tibia  of  about  the  same  size 
as  that  of  If aima turns  agiiis,  a  species  corresponding  in  size 
to  If.  cooperi  to  which  it  is  referable. 

Nototheriidm. 

Radius.  A  subcylindrical  piece  of  bone  150mm.  long  and 
20  broad  at  the  upper,  30  x  33  at  the  lower  end  where  its  internal 
cavity  has  passed  into  cancellated  structure,  has  much  the 
appearance  of  the  lower  half  of  the  radius  of  a  small  species  of 
this  family,  very  possible  it  had  its  origin  in  Eumvenia  grata,  mihi; 
to  what  other  animal  or  part  of  the  skeleton  to  refer  it,  I  do  not 
know.  The  osseous  remains  in  a  cavity  left  in  another  mass  of 
the  matrix  appears  to  be  second  example  of  the  same  bone. 

Rib.  A  portion  of  a  rib  130mm.  long  and  about  29mm.  thick 
at  its  proximal  end  has  doubtless  been  derived  from  one  of 
the  Nototheriidse,  but  to  which  of  them  is  as  yet  beyond  con- 
jecture.    Bones  incertse  sedis. 

Pelvis.  A  portion  of  the  acetabular  region  of  the  pelvis  of 
a  large  Macropod  too  fragmentary  to  yield  reliable  measurements. 

Tibia.  A  cavity  of  the  matrix  containing  remains  of  bone 
which  apparently  liave  been  derived  from  the  upper  half  of  the 
shaft  of  a  tibia. 

Rib.  Another  cavity  in  the  same  piece  of  matrix  with  the 
H.  cooperi  tibia,  represents  a  portion  of  a  rib,  30  x  11  at  its 
distal  surface  of  fracture.  The  number  of  large  Macropods  to  any 
one  of  which  it  may  possibly  have  belonged  is  too  great  to  allow 
even  a  guess  at  its  identity. 

The  remaining  seven  fragments  of  bones  are  to  the  present 
examiner  without  clue  to  their  identification. 
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APPKKDIX    B, 

On  the  GraplaliUs  of  the  District. 

By  T.  S.  Hall,   M.A. 

Mesara.  Officer  Hnd  Hogg  have  kindly  placed  the  graptolit«« 
found  by  tbem  in  my  hands,  nnd  their  collection  is  supplement^ 
by  wjme  specimens  gathered  by  myself  at  localities  to  which  tbev 
guided  me  on  ft  couple  of  visits  in  tlieir  company.  The  collection 
is  small  ftnd  the  localities  are  few,  but  a  very  fair  idea  of  th« 
horizon  of  the  beds  can  be  gained  in  most  cases. 

1.  Basin  Creek,  Ooimaidai. 

In  blue,  very  hard,  cleaved  slates. 

Didymograptus  bifidus,  S.  Hal) ;  D.  murchisoiti,  Boeck ;  D. 
extemus,  J.  Hall  ;  Tdragraptus  quadribrachiatus,  J,  Hall ;  T. 
serra,  Brong.;  Phyllograptus  typus,  J.  Hall;  P.  aHgusli/olius,  J. 
Hall. 

The  "Tuning-fork  Graptolites,"  of  which  £>.  murchisoni  ia 
typical,  seem  to  occur  on  a  lower  horizon  in  our  Victorian  rock* 
than  they  do  in  the  Northern  Hemisphere.  In  Caatlemaine, 
where  the  position  of  the  beds  containing  them  is  sufficiently 
clear,  they  are  sparingly  associated  betow  with  the  topmost  beds 
containing  Tetnigraplus  frutkosus,  rapidly  attain  their  maximum 
of  development  and  then  suddenly  disappear.  The  different 
forms  of  Pkyllo^aptus  range  far  higher  tlian  they  do  and  are 
abundant  long  after  the  murchisoni  group  has  died  out.  With  us 
the  "tuning-fork"  forms  never  occur  but  in  association  with 
Pkyllt'grapiiis,  while  in  Europe  at  any  rate,  they  appear  to  !« 
specialty  typical  of  beds  above  those  containing  Phyllograptus. 
It  is  not  a  case  of  Phylhgraptus  ranging  higher  but  of  the 
occurrence  of  the  murchisoni  group  at  a  lower  horison  for  sevenil 
species  of  Telragraptus,  Diikngraptus,  etc.,  .  occur  above  it, 
Messrs.  Nicholaon  and  Murr'  regard  the  murchisoni  group  as  tlte 
direct  descendenta  of  Tet.  friiticosus,  ao  that  its  position  cannot  be 
considered  anomalous.  The  horiziin  of  the  present  beds  appeara 
i<)entical  with  that  of  the  "  Wattle  Gully  Ixtds  "  in  Castlemsine.* 

I  OrolDKln]  HiguiiK,  ISM.  p.  FiU. 
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2.   Cockatoo  Gully,  above  Coimaidai. 

Didyviograptus  extensus,  J.  Hull ;  D,  caduceus,  Salter ;  Tetra- 
graptus  of  quadribrachiaius,  J.  Hall;  Phyllograptus  ?  angustifolius, 
J.  Hall. 

The  specimens  are  as  a  rule  badly  preserved.  The  specimens 
of  D.  caduceus  are  common  and  very  large,  as  is  usual  in  the 
higher  zones  at  Castlemaine.  There  are  also  present  fragments 
of  a  large  species  of  1  Didymograptus.  Its  branch  has  a  very 
slight  sigmoidal  curvature,  but  though  I  have  many  fragments 
from  several  horizons  at  Castlemaine  I  am  uncertain  of  its 
generic  position.  As  all  the  species,  even  those  provisionally 
identified,  have  a  considerable  range  in  the  Lower  Ordovician 
the  exact  horizon  is  uncertain. 

3.  Back  Creek,  Coimaidai. 

The  only  species  obtained  was  D.  caduceus,  of  which  several 
examples  were  obtained,  one  gigantic  specimen  measured  7*5  cm. 
in  length  and  is  far  the  largest  I  have  seen.  The  specimens 
came  from  a  loose  block,  but  Mr.  Officer  thinks  it  had  not 
travelled  far. 

4.  Deep  Creek,  near  Melton. 

The  specimens  came  from  an  outcrop  just  below  the  bridge 
by  which  the  Melton  to  Bacchus  March  road  crosses  the  creek. 

Didymograptus  caduceus,  Salter;  Tetragraptus  serra,  Brong; 
Dichograptus  ?  n.  sp.,  Phyllograptus  typus?  J.  Hall;  Diplograptus 
sp.,  Lingulocaris  maccoyi,  Eth.,  jr. 

The  slates  are  much  decomposed  but  are  very  rich.  The 
Dichograptus  resembles  a  species  occurring  in  the  "Didymo- 
graptus caduceus  zone "  at  Castlemaine,  and  appears  to  be 
new.  The  Diplograptus  is  very  abundant  but  indecipherable. 
The  zoological  position  of  forms  very  like  our  Lingulocaris 
seems  uncertain,  for  Gurley^  considers  it  a  graptolite  and  not 
a  crustacean.  The  horizon  is  probably  near  the  D.  caduceus 
zone,  probably  somewhat  higher  as  Diplograptus  is  so  abundant. 

1  Journal  of  Geology,  vol.  4.  pp.  85,  et.  seq. 


Art.  XIX. — Tlie  Northward  Extension  of  the  Deirrinal 

Conglomerate  (OlaeiaZ), 

By  E.  J.  Dunn,   F.G.S. 

[Bead  9th  December,  1897.] 

So  much  iuterest  has  been  aroused  in  all  that  pertains  to  the 
evidence  of  ancient  glaciation  in  Australia  and  elsewhere,  and 
every  additional  fact  developed  excites  such  keen  attention  that 
it  is  a  pleasure  to  record  some  new  localities. 

On  the  1st  of  November  last  a  very  interesting  locality  came 
under  observation  near  the  northern  boundary  of  New  South 
Wales,  latitude  about  29°  S.  It  is  at  the  Ashford  Coal  Field, 
Fraser's  Creek  Station,  Severn  River,  Arrawatta  County.  The 
Derrinal  Conglomerate  forms  the  basal  beds  of  the  Ashford  Coal 
Field. 

At  Fraser's  Creek  homestead  granite  outcrops  on  the  west 
side  of  the  river  Severn,  and  strewn  over  this  are  numerous 
pebbles  and  boulders  of  many  varieties  of  porphyry,  granite,  etc., 
derived  from  the  glacial  conglomerate  which  has  been  denuded  at 
this  site.  Scratched  surfaces  are  plentiful  and  the  variety  of 
pebbles,  unlike  any  in  place  within  the  present  watershed  of  the 
Severn,  are  characteristics  of  the  Derrinal  Conglomerate.  The 
hard  porphyry  boulders  have  retained  the  scratches  best  of  all ; 
a  specimen  of  these  is  exhibited. 

About  two  miles  south  from  the  homestead  is  Coal  Gully 
where  a  few  hundred  tons  of  coal  have  been  mined,  and  along 
which  the  section  is  made.  To  the  east  are  brown  shales  and 
sandstones,  much  buckled  and  disturbed,  these  are  referred  to  by 
the  N.  S.  Wales  geologists  as  Carboniferous  Strike,  N.  10  W. 
Dip  easterly  20".  Pitch  at  junction  with  the  conglomerate  N. 
23**.  On  the  upturned  edges  of  these  Carboniferous  (?)  rocks  the 
Derrinal  Conglomerate  was  laid  down  and  then  succeeded  in  a 
conformable  manner  to  the  conglomerate,  black  shales,  grey  shale, 
a  coal  seam,  then  thick  bedded  sandstone,  etc.     At  this  site  the 
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conglomerate  is  represented  by  small,  subangular  fragments  of 
claystone  in  a  light  grey  clayey  matrix,  with  bands  of  ferruginous 
character  near  the  floor,  total  thickness  of  the  conglomerate  22 
feet.  Above  the  conglomerate  is  13  feet  of  black  shale,  then  9 
feet  of  black  shale  and  impure  coal  (bass),  then  4  feet  of  black 
shale  and  1  foot  of  grey  shale  full  of  Gangamopteris  and  other 
plant-remains,  then  7^  feet  of  black  shale  and  dirty  coal.  Above 
this  is  a  massive  coal  seam  27  feet  thick,  covered  by  light  grey 
false-bedded  sandstone  with  plant  impressions.  Further  west- 
ward Post  Pliocene  deposits  obscure  the  older  rocks  for  about  one 
chain,  then  yellowish-grey  sandstones  again  crop  out.  Two 
hundred  yards  further  west  granite  occurs,  and  this  forms  a  range 
running  N.  and  S.  for  some  miles.  The  Derrinal  Conglomerate 
and  conformable  overlying  shales,  coal,  etc.,  all  dip  westward  at 
about  56",  and  as  they  were  probably  laid  down  in  a  more  nearly 
horizontal  manner  a  fault  is  indicated  apparently  near  their 
junctions  with  the  granite.  The  granite  is  older  than  the 
conglomerate,  as  proved  at  Cherry  Gully  Railway  Station,  Queens- 
land. 

This  remarkable  coal  seam  was  reported  upon  by  Professor 
David  in  1883  and  by  Mr.  Pittman,  Govt.  Geologist,  in  1896,*  but 
the  interesting  nature  of  the  conglomerate  associated  with  it 
appears  to  have  escaped  notice. 

The  practical  importance  of  this  section  in  which  the  Derrinal 
Conglomerate  is  associated  with  a  thick  and  valuable  seam  of  coal 
is  not  confined  to  Australia  alone,  for  in  South  Africa  the 
corresponding  glacial  conglomerate  (which  I  named  "Dwyka 
Conglomerate,"  after  a  site  where  it  is  characteristically  repre- 
sented) is  associated  with  black  and  coloured  shales  as  at  Ashford 
Coal  Field.  Glossopteris,  Gangamopteris,  etc.,  occur  in  the  shales 
just  above  the  the  glacial  conglomerate  both  in  South  Africa  and 
in  Australia,  and  sub-Karroo  coal  seams  will  no  doubt  be  found 
that  will  correspond  with  the  Ashford  seam. 

In  the  Quarterly  Journal  of  the  Geological  Society  (London), 
Yol.  LIII,  Part  3,  No.  211,  p.  310  ef  seq.,  August,  1897,  a  paper 
is  published  by  Mr.  David  Draper  on  the  occurrence  of  Glossop- 
teris,    Gangamopteris,    etc.,     associated     with     coal     seams    at 

1  Records  Geological  Survey  of  N.  S.  Wales,  vol.  v.,  part  i.,  page  26. 
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Hoschroan'st  Font«in,  Maggie's  Fouteiii,  etc.  TransviutI  t 
are  given  iit  pp.  312  ami  313.  "  FlouUler  beds"  a  re  meutiooed 
nnd  shewn,  and  these  are  probably  Dwyka  Congloiuemte  mxI 
the  overlying  beds  containing  tlie  coal  seams  and  Olossopterit, 
etc.,  lire  doubtless  cunforniable  with  the  "boulder  beds."  The 
resemblance  of  these  Trunsvanl  occuri-ences  to  the  Ashford  coal 
and  its  associated  glacial  conglomerate  and  fossiliferous  shales  it 
most  striking.  The  Ashford  coal  measures  undoubtedly  represent 
the  lowest  horizon  <if  coal  bearing  beds  in  New  South  Wales  on 
the  Greta  cohI  nietisures. 

The  coal  seams  and  fossils  occurring  above  and  belo«-  them,  as 
desciibed  by  Mr.  Draper,  correspond  with  the  Ashford  horiioD 
and  therefore  belong  to  the  lower  coal  measures  of  South  Africa 
— the  Kiniberley  shale  horizon — and  not  to  the  Alolteno  co«l 
measui-es  of  the  Stormberg  series,  which  are  much  higher  in  the 
geological  scale.  The  MoTteno  coal  measures  are  characterised  by 
Taeniopteris,  Odoutopteris,  Zamites,  etc.,  in  great  abuodattce ;  a 
verj-  characteristic  featui-e  of  these  fossil  ferns  is  that  the  stem* 
bifurcate.  The  Molteno  coal  measures  correspond  with  the 
upper  coal  iiieasui-es  of  New  South  Wales,  the  Warwick  coal 
measures  of  Queensland,  and  the  coal  measures  of  N.  E. 
Tasmania. 

If  the  Boschman's  Foutein  and  other  coal  deposits  described 
by  Mr.  Draper  as  associated  with  Glossopteris,  Oangainopteri% 
etc.,  belong  to  the  Kiniberley  shales  hortiion  then  the  sub-Karroo 
coal  seams  are  pi-oveil  absolutely  to  exist. 

In  the  shales  associated  with  the  faulted  coal  at  Rabie's  Farm, 
Camdeboo,  Glossopteris,  Equisetae  and  perhaps  Gangaoiopteru, 
were  found.  These  iitssWs  are  found  in  the  Kimberley  shales  at 
several  points,  but  never  associated  with  the  Molteno  coal 
measures. 

To  revert  to  the  Ashford  locality,  there  is,  about  ^  mile  south 
of  Coal  Gully,  another  small  gully  running  east  into  the  Severn 
Hiver,  called  Sheepskin  Gully.  Alx.ut  \  mile  from  the  river  up 
the  gully,  the  Derrinal  Conglomenile  occurs  resting  unconfomi- 
ably  upon  the  upturned  edges  of  the  carlMniferous  (?)  beds,  these 
latter  dip  K.  66°,  while  the  glacial  conglomerate  dips  W.  26'. 
At  this  {)oint  the  conglomerate  consists  of  small  pebbles  having 
char.ict eristic  glaciated  forms,  some  showing  striations  ;    ther  are 
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principally  of  claystone\  but  there  are  odd  examples  of  well 
rounded  lydianite,  porphyry,  granite,  etc.,  also  the  conglomerate 
beds  are  rudely  stratified  and  are  interbedded  with  well  stratified 
shales  and  sandstones.  In  some  of  these  beds  Glossopteris  and 
other  plant-remains  are  abundant.  At  one  point  on  the  N.  side 
of  the  gully,  a  little  coal  was  observed,  but  whether  this  was  a 
loose  block  or  not  is  uncertain.  The  gully  bifurcates  a  few 
•chains  further  up  from  where  the  conglomerate  shews  nearest  the 
river,  and  after  a  few  chains  more  of  conglomerate,  shales  and 
sandstones  are  traversed  in  a  westerly  direction,  the  Carboni- 
ferous (?)  beds  again  occupy  the  surface.  The  width  of  conglo- 
merate and  alternating  beds  here  would  be  about  12  chains  from 
E.  to  W.  The  beds  all  dip  at  low  angle  to  the  W.,  but  whether 
this  is  due  to  a  kind  of  false  bedding  or  whether  to  subsequent 
faulting  remains  to  be  worked  out.  West  at  a  short  distance  is 
granite,  south  one  mile  is  an  outcrop  of  Gym  pie  Beds,  shales,  and 
sandstones,  highly  inclined  and  traversed  by  a  mineralized  quartz 
vein.  Newer  than  these  are  the  Carboniferous  (?),  sandstones  and 
shales  which  are  free  of  quartz  veins.  On  the  upturned  edges  of 
these  Carboniferous  (?)  beds  is  the  glacial  conglomerate  and 
Associated  shales,  sandstones  and  coal  seams.  Again  on  the 
upturned  edges  of  the  Derrinal  Conglomerate  and  associated  beds 
which  dip  at  angles  ranging  from  26**  to  56**  to  the  W.,  is  a 
Poist  Pliocene  deposit  a  few  feet  thick,  consisting  of  soft  loose 
^rit,  and  this  in  turn  is  covered  by.  Recent  surface  soil  from  1  to 
3  feet  thick. 

An  immense  area  of  Derrinal  Conglomerate  must  have  been 
•denuded  to  supply  the  great  pebble  beaches  along  the  Severn 
River  with  material  so  unlike  any  rocks  now  existing  within 
its  present  watershed. 

In  Queensland  the  Derrinal  Conglomerate  is  well  shewn 
resting  on  granite  at  Cherry  Gully  Railway  Station,  187  miles 
south  of  Brisbane ;  it  is  observable  in  the  cuttings  along  the  line 
for  over  a  mile  in  length.  The  pebbles  where  weathered  out,  are 
^f  the  usual  glacial  character  and  of  many  varieties  of  rocks,  some 
show  distinct  scratches.     The  matrix  is  granitic  detritus. 


1  Literally  not  felspathic  porphyrj'. 
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At  Silvor  Wood  Railway  Station,  179  miles  from  Brisbane, 
nearl)'  horizontal  glacial  conglomerate  rests  on  the  upturned 
edges  of  the  much  contorted  Carboniferous  (I)  beds.  Here  the 
pebbles  are  of  a  great  variety  of  rocks  glaciated  in  form  sod  in 
some  caseB  polished  and  scratched.  As  at  the  Aahford  locality 
the  conglomerate  rests  on  Carboniferous  (f)  beds,  but  the  over- 
lying shales,  etc.,  were  not  observed.  The  conglomerate  continnn 
for  some  miles  further  northward  along  the  railway  towaids 
Warwick.  Similar  deposits  of  the  Derrinal  Cooglomerate  sboold 
he  found  still  further  north,  both  E.  and  W,  of  the  Dividing 
Range.  If  the  occurrence  of  the  same  conglomerate  in  South 
Africa  (the  Dwyka  Conglomerate)  is  any  gnide  then  the 
Derrinal  Conglomerate  may  be  looked  for  at  iatervats  right 
round  Australia  at  the  base  of  the  Fermo-Carboniferoas,  and 
later  rocks  that  occupy  so  great  an  area  of  the  interior  of  the 
continent. 

Apart  from  the  scientific  interest  which  centres  in  the 
Derrinal  Conglomerate  as  a  geological  bench-mark  connecting 
AuBtrnlosia  with  South  Africa  and  possibly  with  Asia,  and 
from  the  speculation  it  excites  as  to  what  conditions  cooM 
have  prevailed  to  produce  a  conglomerate  so  protean  in  ita 
aspects,  there  is  the  very  practical  fact  that  tlie  Derrinal 
Conglomerate  forms  the  floor  of  all  our  valuable  coal  seuin& 
and,  what  i>>  almost  as  important  in  tliia  droughty  land  also 
the  floor  of  the  strata  from  which  artesian  water  is  obtainable. 


Art,  XXI. — The  StrvMure  of  an  Australian  Land  Leech. 
By  Ada  M.  Lambert,  M.Sc,  Melbourne  University. 

Oommunicated  by  Professor  Baldwin  Spencer. 

(With  Plates  X.,  XI.,  XH.,  XIII.,  XIV.) 

[Eead  9th  December,  1897]. 

At  the  suggestion  of  Professor  Baldwin  Spencer,  and  under 
his  supervision,  I  have  undertaken  the  following  work  on  the 
structure  of  an  Australian  Land  Leech.^ 

To  him  my  best  thanks  are  due  for  his  kindness  in  allowing 
me  the  use  of  the  Biological  Laboratory,  where  my  researches 
have,  been  carried  on,  for  specimens  placed  at  my  disposal,  ajid 
especially  for  much  helpful  advice  and  criticism. 

I  wish  also  to  acknowledge  my  gratitude  to  Mr.  C.  French, 
Government  Entomologist  of  Victoria,  for  his  untiring  e£forts  to 
secure  specimens.  The  temporary  disappearance  of  late  of  the 
land  leech  usually  so  abundant  in  the  gullies  round  Melbourne, 
is,  owing  probably  to  a  succession  of  exceptionally  dry  seasons 
during  the  past  few  years. 

Further,  I  take  this  opportunity  of  thanking  Br.  J.  Chalmers 
Baird,  Mr.  M.  P.  Fox,  and  Dr.  O.  V.  Lawrence,  for  Victorian 
specimens;  also  Mr.  Eff.  D.  Lawrence,  to  whom  I  am  indebted 
for  Tasmanian  specin^ens. 

Land  leeches  are  found  in  various  parts  of  Victoria,  chiefly  in 
the  gullies  of  the  ranges,  specimens  having  been  obtained  from 
Fern  Tree  Gully,  Beaconsfield,  Healesvilie,  Omeo  and  Gippsland, 
in  Victoria;  the  Western  Tiers  in  Tasmania;  and  the  Blue 
Mountains  in  New  South  Wales.  They  are  found  crawling  over 
ferns,  mosses,  and  damp  logs,  with  their  characteristic  loop-like 


1  The  species  here  dealt  with  is  PhUmmon  pungem,  which  was  named  by  Professor 
Blanchard  from  specimens  sent  to  him  by  Professor  Spencer.  The  description  of  the 
q>ecies  has  not  yet  been  published. 
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have  been  observed  to  a  depth  of  150  feet  vertically  from  the 
surface  in  West  Australia. 

The  diameter  of  the  perforations  at  the  Vale  of  Coolgardie 
Mine  ranges  from  ^  to  ^  inch.  The  tunnels  are  very  tortuous 
and  branching. 

At  the  Hill  End  Mine  near  Broad  Arrow,  at  a  depth  of  70 
feet  vertically  from  the  surface,  the  country  rock  in  which  the 
auriferous  quartz  reef  runs  resembles  that  at  Bayley's  Reward 
Mine  in  the  quarry.  It  is  also  well  tunnelled ;  there  is  no  joint 
here  in  the  rocks  as  at  the  Yale  of  Coolgardie  Mine. 

Whether  these  very  remarkable  perforations  are  the  work  of 
worms,  larvae  or  flies  is  quite  uncertain,  but  by  calling  attention 
to  these  curious  ''deep  sinkings,"  miners  may  become  interested 
and  so  secure  examples  of  the  pioneer  miners  that  have  executed 
so  much  work  before  the  gold  miner  reached  Western  Australia. 

It  is  not  known  if  these  burrows  are  still  being  extended  or 
not^  nothing  to  indicate  very  recent  work  was  observed. 


Art,  XXI. — The  Strv^ture  of  an  Australian  Land  Leech. 
By  Ada  M.  Lambert,  M.Sc,  Melbourne  University. 

Communicated  by  Professor  Baldwin  Spencer. 

(With  Plates  X.,  XI.,  XTt.,  XIII.,  XIV.) 

[Bead  9th  December,  1897]. 

At  the  suggestion  of  Professor  Baldwin  Spencer,  and  under 
his  supervision,  I  have  undertaken  the  following  work  on  the 
structure  of  an  Australian  Land  Leech. ^ 

To  him  my  best  thanks  are  due  for  his  kindooess  in  allowing 
me  the  use  of  the  Biological  Laboratory,  where  my  researches 
have  been  carried  on,  for  specimens  placed  at  my  disposal,  ajid 
especially  for  much  helpful  advice  and  criticism. 

I  wish  also  to  acknowledge  my  gratitude  to  Mr.  C.  French, 
Government  Entomologist  of  Victoria,  for  his  untiring  e£forts  to 
secure  specimens.  The  temporary  disappearance  of  late  of  the 
land  leech  usually  so  abundant  in  the  gullies  round  Melbourne, 
is,  owing  probably  to  a  succession  of  exceptionally  dry  seasons 
during  the  past  few  years.  ,>       > 

Further,  I  take  this  opportutiity  of  thanking  Br.  J.  Chalmers 
Baird,  Mr.  M.  P.  Fox,  and  Dr.  O.  V.  Lawrence,  for  Victoiaan 
specimens;  also  Mr.  Eff.  D.  Lawrence,  to  whom  I  am  indebted 
for  Tasmanian  specin^ens. 

Land  leeches  are  found  in  various  parts  of  Victoria,  chiefly  in 
the  gullies  of  the  ranges,  specimens  having  been  obtained  from 
Fern  Tree  Gully,  Beaconsfield,  Healesvilie,  Omeo  and  Gippsland, 
in  Victoria;  the  Western  Tiers  in  Tasmania;  and  the  Blue 
Mountains  in  New  South  Wales.  They  are  found  crawling  over 
ferns,  mosses,  and  damp  logs,  with  their  characteristic  loop-like 


1  The  species  here  dealt  with  is  PhUctmon  pungem^  which  was  named  by  Professor 
Blanchard  from  specimens  sent  to  him  by  Professor  Spencer.  The  description  of  the 
q>ecies  has  not  yet  been  published. 
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movement.  It  has  not  yet  been  ascertained  that  the  New  South 
Wales  is  identical  with  the  Victorian,  which  is,  however,  certainly 
the  same  species  as  the  one  named  by  Professor  Blanchard  from 
Tasmania. 

So  far  as  is  known  at  present  the  land  leech  is  not  found  in 
South  Australia,  a  fact  to  be  accounted  for,  doubtless,  by  the 
dryness  of  the  atmosphere,  and  lack  of  moisture  in  the  gullies. 

This  little  animal  varies  much  in  size.  When  contracted  in 
spirit  some  specimens  are  but  7  or  8  mm.  in  length,  others — the 
Tasmanian — measure  from  25  to  30  mm. 

Whitman^  in  his  paper  on  the  leeches  of  Japan  says :  "  The 
Australian  species,  for  which  I  am  indebted  to  Mr  Haswell, 
differs  from  all  other  species,  that  I  have  thus  far  examined,  in 
having  only  two  jaws.  The  latero-ventral  jaws  are  present,  but 
the  median  dorsal  jaw  is  entirely  absent.  This  remarkable 
distinction,  taken  together  with  the  fact  that  the  genital  orifices 
are  separated  by  seven  and  a  half  rings  instead  of  five  as  in 
the  case  of  most  other  land  leeches,  seems  to  make  necessary  the 
establishment  of  a  new  genus,  for  which  I  propose  the  name 
Geobdella." 

This  evidently  differs  from  the  leech  under  investigation,  for 
though  the  lattter  possesses  but  two  jaws,  there  is  no  doubt 
whatever  that  the  genital  openings  are  separated  by  four  rings 
only,  which  is  an  indication  that  a  typical  segment  consists  of 
four  annuli.  Until  Professor  Blanchard's  recent  work  it  was 
generally  stated  that  in  the  Gnathobdellidse  each  unabbreviated 
somite  possessed  five  annuli.  Many  species  belonging  to  this 
family,  however,  have  been  shown  to  form  exceptions.  Professor 
A.  Oka  in  his  paper  on  "Some  new  Japanese  Land  Leeches"  (1895) 
has  described  three  new  species  belonging  to  an  entirely  new 
genus,  to  which  he  gives  the  name  Orobdella.  The  number  of 
rings  in  an  unabbreviated  somite,  characteristic  of  this  genus, 
varies,  but  is  constant  for  each  species.  Thus  O,  whitmani  has 
in  all  eighty-eight  rings,  each  complete  somite  consisting  of  four 
rings.  O.  ijimai  one  hundred  and  twenty-ninewithi  six  forming 
a  segment,  and  O,  octonaria  one  hundred  and  seventy-one,  with 
somites  of  eight  rings  each. 

1  Q.J.M.S.,  No.  26, 1886,  p.  317. 
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Professor  Blanchard,  as  quoted  by  Oka,^  divides  the  Hirudinea 
into: — 

1.  Rhynchobdellidse. 

2.  Arhynchobdellidse. 

Fam. — Gnathobdellid  89. 

Aquatic. — Hirudo,  etc. 
Terrestrial. — Haemadipsa,   Xerobdella,   Me- 
sobdella. 
Fam. — Herpobdel  1  id  ae. 

Aquatic. — Herpobdel  la,  Troche  ta. 
Terrestrial. — Cyclicobdella,  Lumbricobdella, 
Orobdella. 

According  to  the  characteristics  of  the  genera  of  the  Gnathob- 
clellidse,  whose  members  are  exclusively  terrestrial,  the  Australian 
Jand  leech  resembles  Hsemadipsa  more  than  any  of  the  others. 
It  possesses  five  pairs  of  eyes,  a  point  in  common  with 
Mesobdella  but  differing  from  Xerobdella.  Philsemon,  however, 
is  unlike  these  three  genera,  in  that  it  has  but  two  denticulated 
jaws. 

In  counting  the  aiinuli  or  rings,  and  fixing  the  boundaries  of 
iihe  somites  of  the  leech,  different  workers  have  adopted  different 
•methods.  Some  begin  with  the  first  oculiferous  ring  on  the 
•dorsal  surface,  others  with  the  first  complete  ring  on  the  ventral. 
Oka,  in  the  paper  on  the  Japanese  Land  Leeches,  already  referred 
•to,  mentions  these  different  methods  and  adopts  Apathy's  plan  of 
•counting  every  ring  in  the  body,  whether  in  front  of  or  behind 
the  first  pair  of  eyes,  as  being  the  least  artificial.  He  also  calls 
Mtention  to  the  fact  that  "each  apparent  rin^  at  the  anterior 
•extremity  of  the  body  has  not  of  necessity  the  value  of  one 
morphological  ring."  In  the  present  paper  I  have  counted  every 
ring,  incomplete  as  well  as  complete.  The  first  complete  annu- 
lus  is  situated  immediately  behind  the  fourth  pair  of  eyes  (Figs. 
1,  2  and  A),  and  this,  together  with  the  one  following  it,  forms  the 
lower  lip  of  the  anterior  sucker  (Figs.  1  and  A).  The  complete 
Annuli  extend  on  the  ventral  surface  to  the  acetabulum  (76th 
annulus),  making   in   all   seventy-two   complete    rings.     At  the 


1  On  Some  New  Japanese  Land  Leeches.  Journal  of  the  College  of  Science,  Imp.  Univ., 
Japan,  vol.  viii.,  1895,  p.  S02. 
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anterior  end,  in  front  of  the  first  complete  ring,  there  is  at  the 
dorsal  surface  an  annulus  bearing  the  fourth  pair  of  eyes.  The 
first  three  pairs  situated  in  front  of  these  no  doubt  represent 
rings  but  are  not  easily  distinguishable. 


FlOlTBE    A. 


H  Ctt^i 


'efr 


FlOUBE    B. 


At  the  posterior  end  behind  the  last  complete  annulus  there 
are  three  incomplete  rings  which  end  at  and  help  to  form  the 
papilla-like  structures  beneath  which  opens  the  last  pair  of 
nephridiopores  (Figs.  2  and  4). 

Thus  there  are  in  all  seventy-nine  annuli  ;■  at  the  anterior  end 
three,  or  their  representatives,  followed  by  one  incomplete  ring, 
then  seventy-two  complete  annuli,  and  behind  these,  three  seen 
only  on  the  dorsal  surface. 

Considering  the  first  three  pairs  of  eyes  to  be  on  rings  of  their 
own,  the  fourth  pair  is  borne  on  the  4th  ring,  and  the  fifth  pair 
on  the  7  th,  that  is  the  third  complete  ring. 

Whitman^  in  the  paper  previously  quoted  from  on  the  Leeches 
of  Japan  calls  attention  to  this  arrangement,  and  says  that  this 
absence  of  a  ring  between  the  third  and  fourth  pair  of  eyes  is 
characteristic  of  all  land  leeches.  Counting  back  from  th<^ 
anterior  end,  there  are  on  the  mid-ventral  surface  two  small 
openings,  one,  the  male  reproductive  aperture  on  the  posterior 
edge  of  the  26th  annulus,  the  other,  the  female  on  the  posterior 
border  of  the  30th. 

It  has  been  shown  by  De  Quatrefages,  Gratiolet,  Yaillani^ 
and  Bourne,  as  quoted  by  the  latter,'  that  the  annulations  of  the 
leech  do  not  represent  true  somites.  These  are  made  up  of 
three  or  more  annuli  according  to  the  genus  and  species. 


1  Loc.  eit.,  p.  324. 

a  Contributions  to  the  Anatomy  of  the  Hirudinea,  Q.J.M.S^,  vol..  xxir.,  1S84,  p.  42. 
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Whitman  deteruiinea  the  segments  by  tlie  position  of  the 
segmental  papille,  which  he  states  are  present  on  the  first  ring 
of  every  somite.  Oka  is  unable  to  fix  the  somites  by  this  means 
and  points  out  that  if  these  papille  were  as  distinct  in  all  species 
as  those  described  by  Whitman  it  would  not  be  difficult  to  make 
out  the  somites  and  the  number  of  annuli  contained  in  each.  I 
have  found  the  same  difficulty  in  determining  the  somites  by  the 
papillte.  In  many  of  the  specimens  it  is  quite  impossible  to  detect 
any  stich  sensory  orgaiis  except  by  means  of  sections ;  other 
leeches,  however,  wliich  resemble  the  former  in  every  respect, 
possess  on  every  fourth  ring  twelve  papillte.  These  are  definitely 
arranged  as  shown  in  Fig.  3,  and  occur  in  constant  relation  to 
the  external  markings  of  the  leech.  Along  the  mid-dorsal  sur- 
face from  the  anterior  to  the  posterior  end  of  the  body  is  a 
narrow  light  brown  band,  on  each  side  of  which  is  a  broad  and 
darker  area  extending  to  the.  lateral-yentral  margin.  Immedi'- 
ately  on  either  side  of  the  mid-dorsal  band,  except  at  the 
extremities,  is  a  series  of  pale  grass  green  patches  of  pigment. 
Each  patch  extends  through  three  annuli,  and  at  its  anterior 
and  posterior  end  is  a  papilla,  that  is,  every  fourth  annulus,  and 
only  every  fourth,  possesses  segmental  pkpillfe.  The  green  patch 
is  outlined  in  very  dark  brown,  almost  black,  colouring  matter. 
On  the  lateral  edge,  where  the  dark  dorsal  area  meets  the  pale 
ventral  surface,  another  papilla  occurs,  and  midway  between  this 
and  the  dorsal  papilla  is  a  third,  so  that  on  the  dorsal  surface 
there  are  six  segmental  papillte — that  i«,  tbiee  on  each  side  of 
the  middle  line. 

The  under  surface  of  the  leech  is  of  a  uniform  light  brown 
colour,  and  on  the  ventral  surface  of  each  papilla^bearing  annulus 
there  are,  as  on  the  dorsal,  six  papillte. 

As  is  seen  in  Fig.  1  there  are  four  annuli  between  the  male 
and  female  genital  openings.  By  means  of  sections  I  find  that 
the  nepbridioporea  Occur  on  every  fourth  ring,  and  thtire  are  also 
four  anauli  between  each  of  the  sixteen  nerve  ganglia  in  the 
r^on  of  the  body.  Therefore,  it  may  be  concluded  that  there 
arc  foar  winali  to  each  unabbreviated  somite. 

Fontolxlella  among  the  Bhy  bobdellte  and  OroMella  whit- 
i  of  f—    *  -»■- — 'i^i-J-  ,  the  only  other  leeches  as  yet 

la  IB  ^is  respect. 
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Having  ascertained  the  topographical  relaticm  of  the  external 
rings  to  the  nervous  ganglia,  these  being  taken  on  account  o£ 
their  more  regular  metameric  arrangement,  we  may,  by  com- 
parison with  other  leeches  call  the  annulus  in  which  the  ganglion 
lies  the  first  annulus  of  the  somite.  The  nephridiopores — ^two — 
open  on  the  posterior  edge  of  the  annulus  in  front  of  the  one 
bearing  the  ganglion  that  is  on  the  fourth  or  last  annulus  of  each 
segment. 

The  number  of  somites  is,  of  course,  dependent  on  the  number 
of  ganglia.  By  dissection  it  can  easily  be  seen  that  as  in  all 
Hirudinea,  exclusive  of  the  oesophageal  and  acetabular  n^rve 
masses,  there  are  twenty  one  ventral  ganglia,  that  is  twenty-three 
ventral  ganglionic  masses  in  addition  to  the  supraoesophagei^ 
mass.  Of  these  the  first  or  suboesophageal  mass  lies  in  part  of 
the  8th  and  9th  annuli.  By  means  of  sections  it  can  be  seen  to 
consist  of  hve  fused  ganglia.  This  is  the  case  in  most  other 
leeches.  Comparing  this  with  the  structure  of  the  unabbreviated 
segments  where  we  find  one  ganglion  to  every  four  annuli,  that 
is  to  every  segment,  we  can  only  suppose  that  the  first  nine 
annuli  containing  the  suboesophageal  mass  represent  at  least- 
iive  somites. 

These,  if  unabbreviated,  ought  to  consist  of  twenty  annuli. 
B;eduction  of  the  rings,  or,  what  Whitman  calls  "centripetal 
■abbreviation,"  has  taken  place,  and  the  anterior  somites  have 
merely  kept  those  rings  which  are  of  the  highest  functional 
^alue.  By  this  means  the  first  three  segments  may  be  regarded 
as  consisting  of  three  almost  indistinguishable  rings  bearing  each 
«,  pair  of  eyes.  The  next  segment,  IV.,  consists  of  the  4th,  5th, 
And  6th  rings,  the  first  of  these  bearing  the  fourth  pair  of  eyes. 

The  eyes  are  undoubtedly  modified  and  highly  specialised 
-segmental  papillae  and  ought  therefore  to  be  on  the  first  annulus 
•of  each  segment. 

Segment  V.  begins  with  the  7th  annulus  bearing  the  fifth  pair 
of  eyes  and  has,  as  in  segment  IV.,  two  other  annuli,  the  8th  and 
9th. 

In  the  next  ring  the  10th  is  the  second  ganglion,  so  that  the 
<BSophageal  mass  may  easily  be  regarded  as  consisting  of  the 
representative  ganglia  of  the  segments  I.-V.  Between  the 
second  and  third  ganglia  there  are  two  rings,  so  that  somite 
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ATI.,  like  IV.  and  V.,  may  be  regarded  as  consisting  of  three 
annuli,  the  10th,  11th  and  12  th. 

The  third  ganglion  lies  in  the  13th  annulus,  that  is  the  first  of 
somite  YII.  This  is  the  first  unabbreviated  segment.  Behind 
this  are  fifteen,  each  consisting  of  four  annuli,  the  eighteenth 
ganglion  belonging  to  segment  XXII.,  being  situated  in  the  73rd 
annulus.  Altogether  there  are  sixteen  unabbreviated  somites, 
beginning  with  the  13th  annulus  and  extending  back  to  the  76th, 
the  last  complete  annulus.  Reduction  of  the  somites  again 
occurs  and  we  find  the  nineteenth,  twentieth,  twenty-first, 
twenty-second,  and  twenty-third  ganglia  are  lodged  in  the 
acetabulum  ventrally  and  in  front  of  the  anus,  the  anterior  ones 
probably  corresponding  to  the  77th,  78th  and  79th  annuli.  The 
first  four  of  these  are  single  ganglia  and  therefore  represent 
somites  XXIII.,  XXIV.,  XXV.,  and  XXVI.  The  twenty-third 
or  acetabular  mass  is,  however,  a  fusion  of  seven  ganglia  as  can 
1)0  easily  seen  either  from  sections  or  by  examining  the  ganglion 
with  a  lens.  This  means,  therefore,  that  seven  somites  are  here 
represented,  making  in  all  XXXIII.,  which  is  the  typical 
number  of  somites  for  all  leeches. 

The  supraoesophageal  ganglion  lies  in  the  7th  annulus  and  is 
connected  with  the  subcesophageal  mass  by  nerve  fibres  passing 
round  the  pharynx.  This  ganglion,  developing  as  it  does,  quite 
independently  of  the  ventral  nerve  chain,  does  not  represent  a 
segment  but  the  prostomial  lobe  of  the  embryo. 

The  relationships  of  the  ventral  ganglia,  somites  and  annuli 
are  shown  in  the  following  table  : — 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


Ganolion. 

CEsophageal    - 


Somite. 

-  V.  (I.-V.)- 

-  VI.       - 


VII.  (unabbreviated) 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 


Ankuli. 

7,  8,  9,  (1-9) 

10-12 

13-16 

17-20 

21-24 

25-28 

29-32 

33-36 

37-40 

41-44 
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The  Segmental  Sense  Organs,     (Fig.  5). 

The  segmental  sense  organs  occur  on  the  body  and  head  on 
every  fourth  annulus.  As  before  stated,  there  are  twelve  situated 
at  equal  distances  from  each  other  round  the  first  annulus  of  each 
segment.  These  organs  are  covered  externally  by  the  thin 
cuticle  continuous  over  the  whole  body.  Each  consists  of  a  group 
of  epidermic  cells  longer  than  those  of  the  rest  of  the  surface,  and 
leaning  towards  one  another.  At  the  base  of  these  are  four  or  more 
large  clear  cells,  £uch  as  have  been  described  by  Whitman — each 
with  a  distinct  nucleus  lying  in  the  protoplasm  and  also  a  cres- 
cent shaped  vacuole  (O.C.I).  At  the  point  where  the  protoplasm 
projects  into  the  vacuole  it  appears  denser  and  stains  more  deeply. 
It  is  possible  that  this  may  be  the  terminal  ending  of  a  nerve, 
though  I  have  been  unable  to  trace  any  definite  connection  with 
the  clear  cell.  With  this  may  be  compared  Whitman's  descrip- 
tion of  the  clear  cells,  in  which  he  observes  "  a  small  oval  area 
though  the  outline  of  this  is  not  very  sharp,"  and  this  area  he 
suggests  may  be  the  nerve  ending,  although  he  cannot  prove  it. 
In  the  very  centre  are  the  elongated  sense  cells  which  form 
the  important  part  of  the  organ.  At  the  anterior  end  of  the 
body  some  of  these  cells  have  become  so  drawn  out  as  to 
resemble  the  axial  fibres  of  the  eye.  I  have  not  been  able  to 
trace  any  decided  communication,  however,  between  these  central 
cells  and  the  nerve  supplying  the  organ,  though  undoubtedly 
there  must  be  a  connection — which  in  the  case  of  Hirudo  and 
Jbl  ieniadipsa,  Whitman  states  he  could  distinctly  see. 

The  organs  are  richly  supplied  with  blood  vessels,  a  branch 
usually  running  out  at  right  angles  to  the  surface  of  the  animal 
and  dividing  so  as  to  send  branches  all  round  the  organ. 

At  the  inner  side  of  the  clear  cells  are  the  circular  muscles  of 
the  body  wall.  The  nerve  supply  is  derived  from  the  ganglion  of 
the  segment  to  which  each  organ  belongs. 

The  Eyes,     (Figs.  6  and  7). 

As  already  stated  there  are  five  pairs  of  eyes  situated  on  the 
1st,  2nd,  3rd,  4th  and  7th  annuli.  With  regard  to  structure 
there  is  little  that  is  new  to  be  said.     As  in  the  descriptions 
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by  Professor  Whitman\  Dr.  B.  L.  Maier*  and  Miss  Merrill*  of  the 
eyes  of  the  Hirudo,  Hsemadipsa,  Clepsine,  Macrobdella  and 
others,  so  in  Philseinon  the  eye  appears  to  be  but  a  more 
specialised  and  highly  developed  segmental  sense  organ.  The 
most  characteristic  and  conspicuous  cells  are  the  large  clear  cells, 
each  with  its  nucleus  and  vacuole.  These  are  placed  round  the 
axial  fibres,  as  shown  in  Fig.  6,  in  a  single  layer.  Surrounding 
these  is  a  cup  of  pigment  which  is  shallower  and  les^  dense  on  the 
outer  posterior  portion  of  the  eye.  Passing  in  at  one  side  near 
the  base  of  this  cup  is  a  blood-vessel  (bv)  which  can  be  traced 
round  to  the  other  side  of  the  cup,  so  that  the  eye  is  well  supplied 
with  blood.  The  tactile  cells  are  somewhat  elongated  with  nuclei 
visible  at  their  inner  ends. 

By  comparison  with  Miss  Merrill's  figures  the  tactile  cells  of 
Philsemon  are  shorter  and  more  like  the  ordinary  epidermic  cells. 
With  little  difficulty  the  axial  fibres  in  the  centre  can  be  seen. 
These,  however,  in  a  transverse  section  of  the  eye  are  very 
distinct.  The  optic  nerves  supplying  the  eyes  pass  off  from  the 
supracesophageal  ganglion.  In  some  cases  the  nerve  appears 
to  enter  the  eye  almost  at  the  base,  while  in  others  it  distinctly 
passes  in  at  the  sides  of  the  cup.  Before  entering  the  eye  the 
nerve  divides,  one  branch  being  distributed  to  the  cells  and  fibres 
in  the  cup  and  the  other  to  those  at  the  front  end  of  the  eye. (Fig. 
7).  In  one  section,  cells  could  be  seen  on  the  optic  nerve, 
evidently  corresponding  to  those  called  by  Whitman  "nerve 
ganglion  cells.'' 

TAe  Marginal  Lip   Organs,     (Fig.  8  and  8a). 

These  are  the  goblet-shaped  organs  of  Leydig.  They  occur  only 
in  the  upper  lip  where  they  are  in  considerable  numbers  set  all 
along  the  margin.  Each  consists  of  one  or  more — generally 
more — groups  of  cells. 

On  the  surface,  as  in  the  case  of  the  other  sense  organs, 
they  protrude  slightly  and  are  covered  by  a  thui  cuticle.     The 

1  Lac.  cit 

2  Beiti^ge  zur  Kenntniss  der  Hirundineen-Auges.    Zool.  Jahrbuch.    Bd.  v.,  p.  552. 
8  Preliminary  Note  on  the  Eye  of  the  Leech.    Zool.  Anzeig.,  xvii.,  1894. 
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epidermic  ^cells  are  much  elongated  to  form  tactile  cells  (T),  With 
their  nuclei  placed  at  their  inner  ends.  A  nerve,  arising  in  some, 
cases  directly  from  the  supraoesophageal  ganglion,  in  others  as 
a  branch  of  the  optic  nerve,  passes  up,  giving  off  branches  which 
supply  two  or  more  organs  lying  next  to  one  another,  so  that  the 
dififerent  sense  organs  are  not  necessarily  supplied  with  differently 
functional  nerves.  The  fibres  enter  the  inner  end  of  the  groups 
of  tactile  cells  and  are  distributed  to  them.  I  have  noticed,  in 
some  sections,  one  or  two  large  clear  cells  (c.c.)  placed  on  the 
nerve  fibres,  the  function  of  which  I  am  unable  to  explain.  As  in 
the  case  of  the  other  sense  organs  these  on  the  margin  of  the  lip 
are  well  supplied  with  blood  by  means  of  small  vessels  passing 
up  between  the  ordinary  epidermic  c^ls  and  giving  off  branches 
which  pass  round  the  organ  and  supply  it  on  all  sides  (Bv). 

In  respect  to  time  of  origin  Whitman  says  that  the  segmental 
sense  organs  have  been  developed  first,  for  the  others — the 
uon-segmental — are  limited  to  a  specialised  part  of  the  animal 
and  have  undoubtedly  arisen  in  response  to  the  increased  needs 
of  this  part. 

The  functions  of  these  various  sense  organs  have  been  fully 
discussed  by  Whitman.^  Undoubtedly  the  marginal  lip  organs 
subserve  the  sense  of  totlch  and  may  possibly  serve  as  organs  of 
smell. 

The  exact  way  in  which  the  eyes  function  as  organs  of  sight 
is  yet  to  be  decided.  At  least  they  can  appreciate  light  and 
darkness.  Owing  to  the  fact  that  the  segmental  sense  organs 
and  the  eyes  both  possess  large  clear  cells — these  being  most 
numerous  in  the  latter — Whitman  concludes  that  both  classes  of 
organs  have  a  common  function,  namely,  the  appreciation  of 
light  and  darkness.  It  is  also  probable  that  the  segmental  sense 
organs  act  as  organs  of  the  sense  of  smell. 

Alimentary  Canal.     (Figs.  C,  4  and  9-19). 

The  alimentary  canal  of  Philaemon  resembles  that  of  Hirudo 
medicinalis  in  many  respects.  It  opens  on  the  ventral  surface  at 
the  anterior  end  by  the  anterior  sucker  and  extends  back  along 

1  Q.J.M.S.,  vol.  xxvi.,  p.  408. 
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the  dorsal  surface  to  the  posterior  extremity  where  it  opens  at 
the  anus  (Fig.  4). 

The  anterior  sucker,  as  already  described,  occupies  the  whole  of 
the  ventral  surface  of  segments  I.-IV.  Its  upper  lip  is  formed 
from  the  prostomium  and  is  set  with  marginal  lip  organs  (Fig.  8). 
The  ventral  lip  consists  of  the  5th  and  6th  annuli.  The  sucker 
is  muscular,  and  by  its  means  the  leech  attaches  itself  to  its  prey 
for  purposes  of  feeding.  The  comparatively  large  cavity  behind 
this  may  be  regarded  as  the  buccal  chamber  (B.C.)  or  mouth — 
the  opening  from  it  into  the  pharynx  being  the  oral  aperture. 
The  pharynx  wall  is  muscular  and  made  up  of  three  folds,  one 
median  dorsal  (D.F.)  and  two  latero- ventral  (L.F.).  Growing  up 
as  continuations  of  the  latero-ventral  folds  are  two  muscular  jaws 
which  project  into  the  buccal  chamber — a  jaw  corresponding  to 
the  median  dorsal  fold  not  occuring.  The  position  of  the  jaws  is 
seen  in  Fig.  9. 

They  have  the  appearance  of  somewhat  rounded  disc-like 
structures,  the  free  edge  consists  of  a  thickened  cuticle  (cut. 
Fig.  10)  forming  a  definite  ridge.  Along  this  ridge  can  be  seen 
a  distinct  groove,  in  which  are  placed  some  seventy  or  more  small 
denticles  (D.).  The  denticles  are  not  placed  contiguously,  and 
the  groove  between  any  two  teeth  appears  to  be  to  a  certain 
extent  closed  in  or  filled  up  with  tissue.  This  gives  the  appearance 
of  the  tooth  being  set  in  a  little  socket  (Fig.  11).  The  denticles 
are  conical,  and  curved  slightly  towards  the  mid- ventral  line, 
the  rest  of  the  surface  of  the  jaws  is  smooth  and  covered  with 
the  cuticle.  It  can  easily  be  seen  from  sections  (Fig.  11)  that 
the  jaws  are  exceedingly  muscular  organs  with  numerous  glandu- 
lar structures  between  the  denticles  (Fig.  12  gl.).  There  is 
little  doubt  that  these  glands  resemble  those  of  Hirudo  medicinalis 
described  by  Croockewit.^  The  glands  are  unicellular,  with 
long,  narrow,  waving  ducts,  which  open  on  the  free  edge  of  the 
jaw  between  the  denticles.  The  nuclei  of  these  gland  cells 
can  be  seen  in  many  of  the  preparations. 

1  Zool.  Anzeig:.,  vol.  xvi.,  1893. 
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Of  tlie  muscles  of  the  jaws  there  are  three  seta  (Fig.  C) 

A.  Transverse  or  circular  (Figs.  11,  13,  C). 

These  He  beneath  the  cuticle,  and,  except  for  this 
thin  menibrftne,  form  the  outermost  layer  of  the 
jaws.  These  muscles  are  absent  only  where  the 
cuticle  is  thickened  to  form  the  ridge  along  which 
the  teeth  and  glands  occur.  They  are  really  a 
continuation  of  the  circular  muscles  of  the  pharynx 
OD  to  the  jaws. 

B.  Longitudinal  (L.) 

Beneath  the  transverse  are  situated  the  longitudinal 
muscles  continuous  with  the  longitudinal  of  the 
pharynx  and  forming  a  single  layer  on  the  jaws,  but 
increasing  in  size  and  number  of  layers  where  chey 
are  attached  to  the  pharynx.  At  this  point  some 
fibres  pass  into  the  body  wall  but  the  majority  run 
on  to  form  the  large  mass  of  muscles  on  each  side  of 
the  pharynx  gradually  merging  into  the  body  wall. 

C.  Dorso-Ventral  (H.) 

These  pass  through  the  jaw  from  the  dorsal  to  the 
ventral  side,  fonuing  its  main  support.  They  are 
seen  just  beneath  the  free  projecting  ridge  and  cease 
to  exist  only  at  the  base  of  the  jaw,  where  it  springs 
from  the  pharynx  wall. 

On  account  of  the  number  and  arrangenient  of  the  jaws,  the 
bite  from  this  leech  is  a  longitudinal  slit. 
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Besides  the  outer  circular  and  inner  longitudinal  muscles  of  the 
pharynx,  there  is  a  series  passing  in  a  radial  direction  from  the 
inside  epithelial  lining  to  the  circular  muscles  on  the  outside. 
These  are  the  radial  muscles  (R.)  and  they  occur  only  in  the 
pharynx.  The  function  of  this  part  of  the  alimentary  canal  is  to 
draw  by  suction  action  the  blood,  necessary  for  food,  from  animals 
to  which  the  leech  becomes  attached. 

The  muscular  pharynx  (ph.)  gives  place  about  the  middle  of 
somite  VI.  to  the  oesophagus.  This  is  a  tube  with  glandular 
walls,  surrounded  by  circular  muscles.  The  glands  are  what  I 
take  to  be  the  salivary  glands,  racemose  in  appearance,  consisting 
of  somewhat  large  clear  cells  and  opening  by  very  short-necked 
narrow  ducts  in  the  cavity  of  the  oesophagus.  This  extends 
through  somite  VII.  where  it  opens  into  the  crop  (Fig.  2),  which 
evidently  corresponds  to  the  "stomach"  in  forms  described  by 
Oka  and  Whitman.  The  crop  is  a  comparatively  thin  walled 
tube  giving  off  eleven  pairs  of  diverticula,  one  pair  in  each  of  the 
somites  VIII. -XVII.,  while  the  eleventh  pair  opens  in  somite 
XVIII.  and  runs  back  parallel  to  the  intestine  as  far  as  somite 
XXI.  The  wall  of  the  alimentary  canal  in  this  region  consists 
of  circular  muscle  fibres,  and  a  columnar  epithelial  lining.  The 
alimentary  canal  throughout  its  whole  length  is  well  supplied  with 
blood  vessels.  Opening  from  the  crop  is  a  short  tube  lead- 
ing directly  into  the  intestine  and  occupying  somites  XIX., 
XX.,  and  XXI.  (Fig.  2).  This  is  the  stomach.  Its  walls  differ 
from  those  of  both  crop  and  intestine,  in  that  they  are  made  up  of 
columnar  epithelial  cells  very  closely  set  and  almost  double  the 
height  of  those  of  the  crop.  On  the  outside  are  muscular  fibres — 
circular  and  longitudinal,  among  which  lie  the  capillaries  and 
numerous  blood  vessels.  In  this  part  of  the  canal  digestion  goes 
on  chiefly,  and  from  the  good  supply  of  blood  vessels  it  would 
appear  that  absorption  also  takes  place. 

The  intestine  passes  from  the  stomach  in  the  73rd  annulus 
to  the  extreme  posterior  end  where  it  opens  to  the  exterior  by  the 
anus  (Fig.  4,  An.),  situated  on  the  dorsal  surface  in  the  little 
groove  where  the  acetabulum  joins  the  body  wall.  The  wall  of 
the  intestine  resembles  in  appearance  that  of  the  crop — that  is 
short  columnar  epithelium  thrown  somewhat  into  folds  so  as 
to  increase  the  surface.  It  is  richly  supplied  with  blood  vessels 
and  surrounded  by  muscular  fibres.  ioa 
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Connected  with  the  alimentary  canal  is  a  paired  structure 
which,  as  far  as  I  know,  has  not  been  found  in  any  leech  hitherto 
described  (Fig.  17,  P.O.)  This  double  "posterior  organ"  lies  on 
the  ventral  surface  just  beneath  the  stomach  in  somite  XIX. 
The  two  halves  can  be  distinguished  as  right  and  left  posterior 
organs.  Tbey  lie  very  close  together  in  the  mid-ventral  line 
above  the  nerve  cord,  and  extend  from  the  fifteenth  to  the 
sixteenth  ganglia,  measuring  2*024  mm.  in  length. 

Their  external  appearance  is  that  of  elongated  narrow  bodies 
with  longitudinal  markings  of  black  pigment  (Fig.  17,  p.g.). 
Examined  microscopically  they  are  found  'to  be  exceedingly 
glandular  organs.  The  internal  surface  is  thrown  into  numerous 
folds  (Fig.  18,  Fid.)  by  the  growing  in  of  the  blood  vessels,  thus 
greatly  increasing  the  glandular  surface  and  giving  rise  to  the 
external  longitudinal  markings.  It  is  difficult  to  obtain  sections 
in  which  the  histological  structure  of  this  organ  can  be  well 
determined.  The  folds  are  lined  by  a  single  layer  of  modified 
columnar  cells  which  are  vacuolated  at  the  end  facing  into  the 
cavity  of  the  organ,  their  outer  ends  staining  deeply.  Only  very 
rarely  can  nuclei  be  detected. 

The  blood  supply  is  very  rich,  vessels  passing  along  the 
longitudinal  grooves  and  ramifying  everywhere  through  the 
structure.  Slightly  towards  the  inner  side  of  the  middle  line  at 
the  posterior  end  of  each  organ  a  duct  opens  (Fig.  17,  D.P.O.), 
and  is  continued  back  on  each  side  of  the  stomach  and  intestine 
to  the  eleventh  diverticulum  of  its  own  side. 

Here  it  passes  into  the  diverticulum  (Fig.  19,  D.P.O.,  Dvt.  11) 
almost  at  the  extreme  posterior  end  and  on  the  inner  side.  The 
duct  is  formed  of  closely  set  columnar  cells  surrounded  by 
connective  tissue.  (Fig.  19,  Col.  epi.)  With  regard  to  the 
function  of  these  organs  I  am  unable  to  offer  any  suggestion 
except  they  are  without  doubt  glandular. 

Vascular  System  (Figs.  20,  21  and  22). 

The  blood  is  red  and  consists  of  plasma  and  corpuscles. 

In  Philsemon  as  in  Hirudo  there  are  four  main  longitudinal 
trunks,  viz.,  the  dorsal  and  ventral  sinuses,  and  the  two  lateral 
blood  vessels. 
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The  dorsal  sinus  lies  close,  to,  and  above  the  alimentary  canal. 
It  is  a  definite  structure  consisting  of  a  thin  epithelial  lining 
surrounded  by  connective  tissue,  but  possessing  no  muscle  fibres 
in  its  walls.  With  regard  to  its  branches  the  dorsal  sinus  may 
be  said  to  be  ^'  segmental,"  that  is  the  paired  branches  are  at  any 
rate  in  the  middle  region,  regularly  repeated  in  the  different 
segments,  each  pair  corresponding  to  and  returning  blood  from 
each  pair  of  diverticula  of  the  alimentary  canal.  At  the  extreme 
anterior  end  the  dorsal  sinus  still  remains  a  single  channel 
disappearing  in  its  smaller  branches  only  at  about  the  level  of 
the  second  pair  of  eyes. 

Between  each  branch  from  the  diverticula  is  one  bringing  back 
blood  from  a  nephridium.  This  arrangement  continues  back  tis 
far  as  the  eleventh  diverticula.  At  this  point  there  is  the  usual 
pair  of  vessels  from  the  alimentary  canal  walls  and  also  the  pair 
from  the  thirteenth  nephridia  entering  the  dorsal  sinus  at  the 
level  of  the  stomach. 

A  small  branch  joins  the  sinus,  returning  blood  from  the 
ventral  and  lateral  walls  of  the  stomach.  Vessels  from  the 
fourteenth,  fifteenth,  sixteenth,  and  seventeenth  nephridia  pour 
their  contents  into  the  sinus.  Posterior  to  this  is  a  pair  of 
vessels  which  collects  blood  from  the  intestinal  wall  by  numerous 
branches.  These  two  vessels  unite  and  form  the  extreme 
posterior  portion  of  the  sinus. 

The  ventral  sinus  is  situated  immediately  within  the  body  wall 
in  the  mid-ventral  line.  The  structure  of  this  tube  is  similar 
to  that  of  the  dorsal  sinus.     Within  it  lies  the  nerve  cord. 

In  each  segment,  as  in  the  case  of  the  dorsal  sinus,  vessels  opeh 
into  the  ventral  sinus,  bringing  blood  from  the  organs  and  tissues 
of  the  animal,  and  from  the  skin  of  the  body  wall  where  it  is 
aerated.  The  lateral  vessels  are  found  just  beneath  the  body 
wall  one  on  each  side  of  the  leech.  They  are  larger  than  the 
sinuses,  and  are  more  definite  in  structure  (Figs.  20,  21,  22,  bv.) 

The  wall  consists  of  large  circular  muscles  (Fig.  22,  cm.)  which 
have  the  characteristic  inner  granular  part,  and  the  outer 
cortical  layer  more  solid  and  definite.  Within  these  muscles 
is  a  layer  of  longitudinal  fibres  (Fig.  22,  LM.),  muscular  in 
appearance  though  very  small  and  taking  the  stain  faintly. 
These  vessels  owing  to  their  muscular  character  play  an 
important  part  in  the  circulation  of  the  blood. 
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Each  gives  off  a  series  of  vessels  supplying  the  nephridia 
(Fig.  20).  These  at  first  retain  their  muscular  character,  but  on 
ramifying  through  the  organs  their  muscularity  becomes  gradu- 
ally less  marked  (Fig.  21  Bv.  2)  and  finally  disappears  entirely. 
The  capillaries  are  distributed  through  the  botryoidal  tissue  and 
from  these  branches  arise  which  enter  the  sinuses. 

Nephridia  (Figs.  D.,  20  and  21). 

There  are  seventeen  pairs  of  nephridia,  one  pair  being  situated 
in  each  of  the  segments  VI. -XXII. 

The  nephridium  may  be  divided  into  three  parts  for  the 
purpose  of  description  : — 

1.  The  internal,  connected  with  the  coelom. 

2.  The  central,  making  up  the  greater  portion  of  the  organ. 

3.  The  part  connected  with  the  exterior. 

The  internal  part  connected  with  the  coelom  may  be  called,  as 
in  other  cases,  the  testicular  lobe,  but  its  structure  is  different 
from  that  of  Hirudo.  It  is  intracellular  but  unbranched,  and 
lies  latero-ventrally  near  the  outer  margin  of  the  testis.  The 
extreme  end  of  the  lobe  may  be  called  the  funnel  (Fig.  D.,  fun.) 
Owing  to  the  coelom  being  much  reduced  there  is  less  work 
thrown  on  this  part  of  the  organ  and  it  is  consequently  somewhat 
modified.  Like  Hirudo  it  consists  of  a  group  of  nucleated  cells 
which  may  be  described  as  a  cauliflower  head  being  thrown  into 
folds.  It  is,  however,  much  smaller  in  comparison  than  that  in 
Hirudo.  There  is  no  definite  opening  from  the  funnel  into  the 
Qpelom.  In  this  respect  it  resembles  both  Hirudo  and  Aulosto- 
nium  according  to  the  descriptions  given  by  Bourne  and  by  Graf.^ 
As  far  as  I  can  make  out  the  cells  are  not  ciliated,  so  that  this 
point  and  the  relation  of  the  funnels  to  the  sinuses  show  distinct 
differences  as  compared  with  Hirudo  and  Aulostomum.  In 
Hirudo,  Bourne  says  the  funnels  lie  in  a  special  blood  sinus — 
the  perinephrostomial  sinus — surrounded  by  blood  and,  in  those 
segments  containing  testes,  situated  on  the  dorsal  wall  of  the 
testes. 

In  Aulostomum,  Graf  found  that  the  funnels  lie  in  sinuous 
vesicles  dorsal  from  the  testis  and  at  the  side  of  the  intestine. 

1  Q.J.M.S.,  July,  1884  ;  Trans.  New  York  Acad.  Sc,  xiii.,  1894. 
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In  Fliilteiuoii  the  funntls  do  not  lie  in  any  distinct  sinus,  but 
are  connected  with  the  mass  of  botryoidal  tissue  attached  on  the 
outer  lateral  edge  to  the  t«stis  sinus.  In  the  nephridia  lying  in 
the  segments  VI. -XT.,  anterior  to  the  testes,  I  have  been  unable 
to  distinguisli  any  funnels;  in  all  probability  there  are  none 
present  as  in  Kirudo. 

The  testicular  lobe  (5)  is  con- 
tinuous with  the  main  lobe  or 
central  portion,  which  to  some 
extent  resembles  the  corresponding 
part  in  Hirudo.  It  consists  of  a 
primary  intraceilular  duct  together 
with  smaller  intracellular  ducts 
opening  into  one  another. 

The  cells  are  distinctly  nucleated 
and  their  protoplasm  has  a  radially 
striated  appearance.      The  general 
FiouRB  D.  arrangement  of  the  lobes  is  seen  in 

Fig.  D. 
The  main  duct  (1)  lends  from  the  testicular  lobe  (3)  towards  the 
middle  line  and  then  in  an  anterior  direction.  Towards  the  anterior 
border  of  the  segment  it  turns  sharply  on  itself.  This  portion  in 
the  diagram  is  figured  Neph.  I,  and  is  continued  through  about 
two  annuli  when  it  again  turns  and  is  regarded  together  with  the 
next  twist  as  Neph.  2,  which  is  slightly  dorsal  to  Neph.  1.  The 
main  duct  is  continued  towards  the  posterior  end  of  the  seg- 
ment where  it  coils,  forming  Neph.  3,  passing  upwards  so  as  to 
lie  between  Nephs.  1  and  2,  where  it  is  called  Neph.  4.  From  here 
the  duct  is  single,  that  is  it  has  no  branches,  and  is  surrounded 
only  by  the  cells  fonning  it.  It  passes  towards  the  side  and 
opens  into  the  thin  walled  vesicle.     (Figs.  20  and  D.) 

The  vesicle  {ves.  Figs.  20  and  D.)  lies  to  the  outer  side  of 
the  main  portion  of  the  nephridium  and  towards  the  posterior 
end  of  the  segment.  It  is  intercellular,  being  lined  by  much 
flattened  cells  distinctly  uncleated,  and  outside  these  are  a  few 
muscle  fibres  and  connective  tissue. 

Tlie  main  duct  of  the  central  portion  opens  into  the  vesicle  on 
its  inner  side,  while  from  its  outer  lateral  margin  the  excretory 
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duct  passes  to  the  exterior  where  it  opens  on  the  fourth  annul  us 
of  each  segment,  and  resembles  in  its  marginal  position  the  land 
leeches  of  Japan  described  by  Whitman. 

With  regard  to  the  structure  of  the  excretory  duct  it  may 
be  said  that  circular  muscles  occur  along  the  whole  of  its  length. 
In  this  respect  it  resembles  Nephelis  as  described  by  Graf.^  The 
muscles  are  smaller  than  those  of  the  body  wall,  but  as  far  as 
I  can  make  out  they  do  not  increase  in  number  or  size  at  the 
nephridio-pore,  which  may  account  for  the  difficulty,  in  fact  the 
impossibility,  of  detecting  the  openings  on  the  external  surface. 

In  addition  to  those  which  are  present  along  the  whole  length 
of  the  duct,  a  special  and  very  strongly  marked  group  of  fibres 
forming  a  distinct  sphincter  is  present  where  the  duct  passes  out 
from  the  vesicle. 

So  far  as  their  relative  size  is  concerned  there  is  not  the 
strongly  marked  difference  in  size  between  the  sphincter  muscles 
and  those  of  the  body  wall  such  as  Graf  describes  as  obtaining  in 
the  case  of  Hirudo,  nor,  except  so  far  as  size  is  concerned,  does 
there  appear  to  be  any  difference  in  the  structure  of  the  two 
in  Philsemon. 

I  regret  that  I  am  unable  to  refer  to  the  paper  by  H.  Bolsius, 
mentioned  by  Graf  in  his  article  on  the  Sphincter  of  the  Terminal 
Vesicle  of  Hirudo  viedicinalis.  Evidently  the  sphincter  described 
by  Bolsius  occurring  at  the  entrance  of  the  duct  from  the  terminal 
vesicle  is  similar  to  that  found  in  Philsemon,  in  which  case  the 
sphincter  is  formed  of  a  group  of  circular  muscle  fibres  somewhat 
smaller  than  those  of  the  body  wall  but  of  the  same  size  as  the 
circular  muscles  surrounding  the  rest  of  the  duct. 

In  a  dissection  it  can  be  seen  that  the  1st  and  17th  pairs 
of  nephridia  lying  in  segments  VI.  and  XXII.  respectively  differ 
in  appearance  from  the  others.  The  anterior  (1st)  is  a  pinkish 
white  oval  mass  lying  one  on  each  side  of  the  oesophagus  towards 
the  dorsal  surface,  and  is  much  more  compact  than  those  of  the 
other  segments.  The  excretory  duct  from  its  vesicle  runs  up  in  the 
circular  muscles  and  opens  (Fig.  2)  on  the  sixth  annulus  between 
the  fourth  and  fifth  pairs  of  eyes — that  is  on  the  last  annulus  of 
segment  IV.,  there  being  no  external  opening  in  segments  V.  or 

1  Journ.  of  Morphology,  vol.  ix.,  1894,  p.  485. 
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VI.  The  posterior  nephridium  (17th)  lying  in  segment  XXII. 
resembles  in  external  appearance  the  majority  of  nephridia  in 
that  it  is  less  compact,  but  it  is  larger.  The  duct,  however,  from 
the  excretory  vesicle  passes  back  and  opens  on  a  small  papilla-like 
structure  formed  by  the  78th  and  79  th  annuli,  so  that  is  there  is 
no  external  opening  in  segment  XXII.  nor  in  segment  XXIII. 
(represented  by  97th  annulus)  but  the  orifice  occurs  on  the 
posterior  edge  of  what  represents  segment  XXIV.  This  modifi- 
cation in  the  arrangement  of  the  17th  nephridium  may  be 
compared  with  that  which  takes  place  at  the  anterior  end. 


Reproductive  Organs.     (Figs.  E.  and  2). 

The  reproductive  organs  are  situated  in  the  middle  region  of 
the  body  on  the  ventral  side  of  the  alimentary  canal  and  above 
the  nerve  cord. 

The  male  organs  consist  of  ten  pairs  of  testes  arranged  on  both 
sides  of  the  nerve  chain  in  segments  XII. -XXI.  inclusive.  Each 
testis  lies  in  the  second  and  third  annuli  of  its  segment  and  is 
spherical  in  shape.  The  spermatzoa  are  developed  in  these  in 
regular  masses  as  in  other  cases. 

Attached  to  the  lower  and  outer  edge  of  the  testis  is  a  mass  of 
botryoidal  tissue.  At  the  outer  side  of  the  testis  sometimes  from 
its  anterior,  sometimes  from  its  posterior  margin,  opens  the  vas 
efferens,  a  small  definite  walled  duct.  Each  of  these  vasa 
efferentia  opens  into  the  vas  deferens  of  its  own  side,  which  runs 
from  the  tenth  pair  of  testes  forwards  as  far  as  the  twenty-sixth 
annulus,  that  is  about  the  level  of  the  male  external  opening. 

The  vas  deferens  remains  up  to  this  point  of  uniform  size. 
Here  it  turns,  passing  towards  the  posterior  end  (on  the  ventral 
surface)  and  becomes  exceedingly  fine.  About  the  region  of 
segment  XII.  it  dilates  into  a  very  thick  walled  and  much  coiled 
tube,  which  may  be  called  the  right  or  left  epididymis.  These 
structures,  continuous  with  their  vasa  deferentia  lie  in  the  middle 
line  dorsal  to  and  about  the  level  of  the  upper  part  of  the  vagina. 

The  epididymis  of  the  left  side  lies  anterior  to  the  right  in  the 
middle  line. 
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Figure   E. 


About   the    39th    annulus    the   epidi- 
dymis of   each    side   runs    forward  as  a 
straight  tube  opening    into    a   somewhat 
muscular  sac  which  opens  to  the  exterior 
on  the  lower  e<lge  of  the  26th  annular 
that  is  oh  the  second  annulus  of  segment 
X.     The  female  organs  consist  of  a  single 
pair  of  ovaries  (Fig.  E.  ov.)  lying  one  on 
either  side  of  the  nerve  cord    in  the  30th 
and  31st  annuli.    They  are  small  rounded 
bodies  about  the  size  of   the  testes  and 
well    supplied    with    blood.       From    the 
inner  edge  of  e:ich  ovary   opens    a   duct 
— the  right  and  left  oviduct.      The  left 
oviduct  piisses  on  the  ventral  side  of  the 
nerve  chain,  and  joins  the  right  close  to 
the  middle  line.     The  single  duct   thus 
formed  is  somewhat  coiled  with  fairly  thick  walls.      It  opens  in 
the  37th  annulus  into  the  vagina.     This  organ  (vag.)  is  large  and 
extends  from  the  37th  to  the  48th  annulus;  it  is  ovoid  in  shape^ 
broader  at  its  anterior  than  at  its  posterior  end.     Its  walls  are 
exceedngly  thick  and  glandular. 

There  is  no  appearance  of  an  albumin  gland,  such  as  is  found  in 
many  other  leeches,  nor  can  I  detect  any  particular  portion  of  the 
vagina  wall  specially  modified  to  act  as  such.  From  the  dorsal 
surface  at  the  anterior  end  opens  the  external  reproductive  duct. 
This  is  slightly  coiled.  It  passes  to  the  right  of  the  main  duct, 
underneath,  that  is  on  the  ventral  side  of  the  right  oviduct, 
and  opens  on  the  lower  edge  of  the  30th  annulus  at  the  female 
external  reproductive  opening. 

The  reproductive  organs  are  well  supplied  with  blood.  A 
branch  from  the  lateral  vessel  runs  along  the  hair-like  continuation 
of  the  vas  deferens  to  the  epididymus,  where  it  breaks  up  to  supply 
the  walls.  The  capillaries  join  together  and  enter  the  ventral 
sinus.  Each  pair  of  testes  receives  its  supply  from  the  lateral 
vessel  of  its  own  side,  and  returns  its  blood  to  the  ventral  sinus. 

Branches  of  the  lateral  vessel  pass  to  the  ovaries  and  a 
somewhat  large  vessel  runs  along  with  the  external  reproductive 
duct  giving  off  small  branches  along  its  course  and  finally 
breaking  up  in  the  wall  of  the  vagina. 
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EXPLANATION    OF    PLATES. 

Plates  X.— XIV. 

Fig.     1.     Diagrammatic  plan  of    the   annuli   and    segments   of 

Philcemon  pungens. 

Fig.     2.     Diagrammatic   plan    of    the   structure    of   PhilcBtnon 

pungens.  The  dotted  outline  represents  the 
alimentary  canal.  The  female  reproductive 
organs  are  omitted.  Two  only  of  the  nephridia 
are  represented.  The  nephridial  pores  are  indi- 
cated on  the  left  side,  the  most  anterior  pore 
lying  in  the  sixth  annul  us.  Neph.  represents 
the  opening  of  the  last  nephridium.  The  pos- 
terior organs  are  indicated  with,  their  ducts 
opening  into  the  last  pair  of  diverticula  of  the 
crop. 

Fig.     3.     Dorsal  view  of  Philcemon  pungens,      x  3. 

Fig.     4.     Dorsal  view  of  the  posterior  extremity  of  the  same. 

X  6.  An.  Anus.  Neph.  17,  opening  of  pos- 
terior nephridium. 

Fig.     5.     Section  through  a  segmental  sense  organ  drawn  under 

Zeiss,  F.  oc.  2.  The  four  clear  cells  are  shown. 
In  the  upper  left  hand  one  the  nucleus  can  be 
seen.     Ax.    Axial  fibres  of  the  eye.     n     Nerve. 

Fig.     6.     Longitudinal  section  through  an  eye.      Drawn  under 

Zeiss,  C.  oc.  2.  The  clear  cells  are  seen  lying  in 
the  pigment  cup.  c.c.l.  The  central  projection 
into  the  vacuole  of  the  clear  cell.  Bv.  Blood 
vessel  within  the  pigment  cup. 

Fig.     7.     Outline  drawing  of  a  longitudinal  section  through  an 

eye  to  show  the  division  of  the  nerve  supplying 
the  organ. 

Fig.     8.     Section   through   one    of    the    marginal    lip    organs. 

Drawn  under  Zeiss,  F.  oc.  2.  T.  tactile  cells. 
C.  cuticle.  Bv.  blood  vessel.  Nci.  nuclei  of 
tactile  cells.  Tc.  cut  ends  of  tactile  cells.  CO. 
clear  cells.     N.  nerve. 
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Fig.  Sa.     Small  portion  of  nerve  supplying  one  of  marginal  Kp 

organs  showing  ganglion  cells  on  course  of  nerve 
fibres.  Drawn  under  Zeiss,  C.  oc.  2.  G.O. 
ganglion  cell. 

Fig.     9.     View  from  the  ventral  surface,  much  enlarged  of  the 

two  jaws. 

Fig.   10.     One  of  the  jaws  showing  the  depressed  groove  in  the 

cuticle  (C)  along  which  the  row  of  denticles  is 
attached  (D). 

Fig.   11.     Transverse  section  of  jaw.     Drawn  under  Zeiss,  0.  oc. 

2.  Cut.  cuticle.  D.  denticle.  Gl.  glandular 
structure  opening  between  two  consecutive  den- 
ticles. C.  circular  muscle  fibres.  L.  longitudinal 
muscle  fibres.     O.t.  connective  tissue. 

■ 

Fig.   12.     Transverse  section  of  jaw  across  a  gland  lying  between 

two  consecutive  denticles. 

Figs.  13-16.     Sections  across  the  jaw  in  a  plane  transverse  to 

the  length  of  the  body.  Drawn  under  Zeiss, 
A.  oc.  2.  The  most  anterior  section  is  repre- 
sented in  Fig.  13.  In  Fig.  15  the  right  half  lies 
anteriorly  to  the  left  half.  L.  longitudinal 
fibres.  C.  circular  fibres.  H.  dorso- ventral 
fibres.  Ph.  pharynx.  D.  denticles.  Gl.  gland. 
Cc.G.  cerebral  ganglion.  Bv.  blood  vessel.  S.G. 
suboesophageal  ganglion.  R.  radial  muscles. 
D.F.  dorsal  fold  of  Pharynx  wall.  L.F.  the  two 
lateral  folds  of  Pharynx  wall. 

Fig.   17.     Much  enlarged  view  of  the  Posterior  Organs  (P.O.). 

Dvt.  II.  most  posterior  diverticulum  of  crop 
close  to  the  posterior  end  of  which  opens  the 
duct  from  the  Posterior  Organs. 

Fig.   18.     Transverse  section  of  Posterior  Organ.     Drawn  under 

Zeiss,  C.  oc.  2.  Fid.  longitudinal  folds  on  which 
lie  the  gland  cells. 

Fig.   1 9.     Section  across  the  opening  of  the  duct  of  the  Posterior 

Organ  (D.P.O.)   into   the   diverliculum   of    the 


rrof.  R.S.   Virlnrin.    iSg7.     Plate  X. 


cli 


Prnr.   R.S.   Virtn-ria.    rSgJ.     P!aie  X. 
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crop  (Dvt.  II.).  Drawn  under  Zeiss,  0.  oc.  2. 
Col.  epi.  shows  the  long  columnar  cells  lining 
the  duct. 

Fig.  20,     Section  across  portion  of  a  nephridium.     Drawn  under 

Zeiss,  F.  oc.  2.  Neph.  1,  2,  3.  Lobes  of  the 
nephridium  corresponding  to  those  of  Fig.  D..  in 
text.  Bv.  blood  vessels.  Nd.  duct  of  neph- 
ridium close  to  its  opening  into  the  vesicle,  vs. 
Nuc.  nuclei  in  walls  of  the  intracellular  duct. 

Fig.  21.     Section    across    part   of    a   nephridium    showing   the 

vesicle  (vs.),  lobes  Neph.  1  and  Neph.  2  and 
blood  vessel  giving  off  a  branch  Bv.  2  to  the 
nephridium,  the  muscles  in  the  wall  of  this 
branch  being  less  strongly  marked  than  in  those 
of  the  main  branch  Bv.  Drawn  under  Zeiss, 
C.  oc.  2. 

Fig.  22.     Portion  of  lateral  vessel  to  show  strongly  developed 

circular  muscle  fibres  and  the  small  longitudinal 
fibres.     Drawn  under  Zeiss,  F.  oc.  2. 


Akt.  XXII. — Catalogue  of  the  Mariine  Shells  of  Victoria, 

Part  I. 
By  G.  B.  Pritchard  and  J.  H.  Gatliff. 

[Bead  9th  December,  1897.] 

Introduction. 

It  may  not  be  out  of  place,  perhaps,  if  we  give  at  the  outset 
a  brief  account  of  previous  work  on  this  subject. 

Most  of  the  very  early  work  may  be  found  in  the  reports  of 
the  voyages  of  various  exploring  vessels,  but  these  at  present 
call  for  no  special  remark,  references  to  them  will  be  found  in 
their  proper  places. 

The  Rev.  J.  E.  T.  Woods  was  early  in  the  field ;  during  the 
years  1875  to  1879  he  contributed  largely  on  the  shells  of 
Tasmania,  and,  as  would  naturally  be  expected,  a  large  amount 
of  the  material  dealt  with  can  also  be  obtained  in  Victoria. 
What  has  become  of  many  of  his  types  is  unfortunately  unknown 
to  us,  and  as  most  of  his  work  was  not  illustrated  it  is  generally 
a  difficult  matter  to  fix  his  species.  In  1877  he  furnished  a  very 
useful  census  of  the  Marine  Shells  of  Tasmania  and  the  adjacent 
islands,  in  which  may  be  found  several  references  to  Victorian 
occurrences.  In  the  same  year,  and  again  in  1880,  he  described 
a  number  of  new  species  in  the  Transactions  and  Proceedings  of 
the  Royal  Society  of  Victoria. 

Although  a  great  many  of  this  gentleman's  species  have  been 
relegated  to  synonymy,  he  must  be  credited  with  having  done  a 
great  amount  of  useful  work,  particularly  when  the  difficulty  of 
obtaining  access  to  the  necessary  works  of  reference  is  fully 
understood,  and  also  the  difficulty  of  interpreting  wretchedly 
poor  and  meagre  descriptions,  frequently  without  figures  or  with 
figures  that  cannot  possibly  be  recognised  as  representing  the 
species,  even  by  a  stretch  of  the  imagination. 

In  1887  Mr.  J.  H.  Gatliff"  published  Part  I.  of  a  list  of  some 
of  the  Shells  of  the  Marine  Mollusca  found  upon  the  coast  of 
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Yictoiia  in  the  paper  issued  by  our  Field  Naturalists'  Club.  In 
the  following  year  the  list  was  completed  by  the  issue  of 
Part  II.  The  list  was  much  needed,  and  supplied  an  undoubted 
want.  It  contained  351  species  and  12  varieties,  and  some  of 
the  commoner  synonyms.     Its  summary  is  as  follows  : — 

Gastropoda    -  -  -  260  species     -     12  varieties 

Polyplacophora  -  -  4        „ 

Scaphopoda   -  -  -  1        „ 

Pelecypoda    -  -  -  86        „ 


Totiil         351  species  12  varieties 

In  1887  also  the  late  Mr.  J.  Bracebridge  Wilson  furnished  a 
list  to  the  Field  Naturalists'  Club  of  the  species  dredged  by  him 
in  the  neighbourhood  of  Port  Phillip  Heads.  Most  of  the  species 
were  identified  by  Professor  R.  Tate  and  the  list  contains  142 
species.  As  a  member  of  the  Port  Phillip  Biological  Survey 
Committee  of  the  Royal  Society,  Mr.  Wilson  did  a  vast  amount 
of  excellent  collecting,  and  among  the  molluscan  collection  many 
interesting  and  new  forms  and  several  not  previously  recorded 
for  Victoria  have  turned  up.  We  have  to  thank  Professor 
W.  B.  Spencer  for  kindly  allowing  us  access  to  this  material. 

For  other  records  of  and  references  to  Victorian  shells  we  must 
draw  attention  to  the  various  papers  on  the  shells  of  the  other 
colonies,  published  many  years  ago  by  Messrs.  A.  Adams  and 
G.  F.  Angas;  and  more  recently  by  Dr.  Cox,  Messrs.  J.  Brazier 
and  C.  Hedley  of  New  South  Wales;  and  Professor  R.  Tate, 
Mr.  W.  T.  Bednall,  and  Dr.  Verco  of  South  Australia. 

In  the  year  1891  one  of  the  present  authors  was  asked  by 
Professor  R.  Tate  of  tlie  Adelaide  University  to  prepare  a  cata- 
logue of  Victorian  Mollusca,  and  he  very  kindly  allowed  access  to 
his  own  notes  and  records  of  the  species  then  known  to  him.  Since 
that  time  a  good  deal  of  revision  has  been  done  and  a  vast  amount 
of  material,  both  literary  and  otherwise,  has  been  collected.  We 
hope  that  in  its  present  form  the  catalogue  may  prove  useful  to 
those  interested  in  the  shells  of  our  waters. 

In  July  of  last  year  (1896)  we  had  the  pleasure  of  seeing  Mr. 
E.  R.  Sykes's  excellent  report  on  Mr.  J.  B.  Wilson's  collection  of 
Port  Phillip  Polyplacophora  which  includes  the  very  respectable 
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total  of  22  species,  with  descriptions  and  figures  of  five  new 
species.  It  is  intended  to  issue  the  present  catalogue  in  parts, 
and  we  hope  to  cover  the  ground  in  four  parts  of  about  the  size 
of  the  present  issue.  We  cannot  yet  with  certainty  give  a 
summaiy  of  the  whole  catalogue,  but  the  present  part  contains: — 

Cephalopoda         -         -         -         -     12  species 

Pteropoda 11       „ 

Gastropoda-         -         -         -         -     62       „ 

At  the  conclusion  of  the  fourth  part  a  complete  summary  will 
be  given.  On  account  of  the  difficulty  and  occasionally  the 
impossibility  of  obtaining  access  to  many  of  the  original  papers 
and  books  on  our  shells  our  labour  has  been  very  much  increased 
and  frequently  great  trouble  has  arisen  in  settling  questions  of 
priority.  Also  when  in  doubt  as  to  the  interpretation  of  figures 
and  descriptions  we  have  felt  very  strongly  the  necessity  for 
examining  the  types,  and  this  very  frequently  we  have  been 
unable  to  do.  We  include  references  to  the  few  types  accessible 
to  us  for  the  benefit  of  other  workers  who  may  not  know  where 
they  are  located.  There  seems  to  be  a  very  great  necessity  for  a 
more  general  knowledge  of  the  rules  to  be  adhered  to  by  all  workers 
in  zoological  subjects.  Endless  trouble  would  be  saved  if  consis- 
tent methods  could  in  some  way  be  enforced.  As  far  back  as  1864 
a  committee  of  the  British  Association  for  the  Advancement  of 
Science  subnjitted  a  series  of  regulations  for  zoological  work, 
which,  if  only  attended  to,  should  have  had  good  results.  More 
publicity  should  be  given  to  the  general  rules  accepted  by 
zoologists,  and  if  this  were  only  done  much  needless  confusion 
and   perhaps  some  synonomy  might   frequently  be  saved. 

We  have  to  tender  our  sincerest  thanks  to  Sir  Frederick  McCoy 
for  the  loan  of  the  most  important  standard  works,  without  which 
we  would  have  been  unable  to  do  any  satisfactory  work,  also  for  the 
readiness  with  which  he  has  allowed  us  access  to  the  molluscan 
specimens  in  the  National  Museum.  We  are  also  much  indebted 
to  Mr.  W.  Kershaw  of  the  Museum  for  his  kind  attention  and 
readiness  to  find  what  we  required  at  any  time. 

We  have  also  to  thank  Professor  W.  B.  Spencer  and 
Mr.  T.  S.  Hall,  M.A.,  for  the  loan  of  books,  pamphlets,  and 
specimens;   and  Mr.  C.  Hedley  of  the  Australian  Museum  and 
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Dr.  Verco  of  South  Australia  for  much  valuable  information  on 
conchological  matters,  and  their  ready  compliance  to  any  requests. 
Mr.  Gabriel  and  his  son,  Mr.  C.  Gabriel,  should  receive  our  best 
thanks  for  many  excellent  specimens  and  some  new  species 
dredged  by  them  in  Western  Port  Bay. 


Bibliography  and  List  op  Abbreviations. 


Amer.  Jour.  Conch. 

A.M.N.H. 

Ann.  du  Mus.   - 

Anim.  S.  Vert. 

Astrolabe  - 

Cat.  Austr.  Mus. 


Cat.  B.M. 
Cat.  N.Z.  Moll. 

Ceph.  Hamb.  Mus.    - 

Chall. 

Conch.  Cab. 

Conch.  Icon. 
Conch.  TUus. 
Diet.  d.  Sci.  Nat. 
Encyc.  Meth.     - 

Icon.  Coq.  Viv. 

Index  Test. 

Jour.  Acad.  Nat.  Sci. 

Philad. 
Jour.  d.  Conch. 
Jour,  of  Conch. 


American  Journal  of  Conch ology. 

Annals  and  Magazine  of  Natural  History. 

Annales  du  Museum  d'Histoire  Naturelle, 
Paris. 

Histoire  Naturelle  des  Animaux  sans 
Vertebres,  Lamarck. 

Voyage  de  "  1' Astrolabe,"  Quoy  and 
Gaimard. 

Catalogue  of  the  Marine  Shells  of  Aus- 
tralia and  Tasmania,  Australian 
Museum,  Sydney. 

Catalogue  of  the  British  Museum. 

Catalogue  of  the  Marine  Mollusca  of  New 
Zealand,  Hutton. 

Cephalopoda  Hamburger  Museums. 

Voyage  of  H.M.S.  "  Challenger." 

Conchylien  Cabinet,  Martini  and  Chem- 
nitz. 

Conchologia  Iconica,  Reeve. 

Conchological  Illustrations,  Sowerby. 

Dictionnarie  des  Sciences  Naturelles. 

Encyclopedic  Methodique,  Paris,  1782- 
1824. 

Species  General  et  Iconographie 
des  Coquilles  Vivantes. 

Index  Testaceologicus,  Wood,  London. 

Journal  of  the  Academy  of  Natural 
Science,  Philadelphia. 

Journal  de  Conchy liologie,  Paris. 

Journal  of  Conchology,  England. 

Journal  of  the  Linnean  Society,  London. 


11 


240     Proceedings  of  the  Royal  Society  of  Victoria. 


Man.  Conch. 
Man.  N.Z.  Moll. 

Moll.  Nov.  Holl. 
Mus.  Gevers. 
Nat.  Hist.  Miscell.    - 
Nouv.  Ann.  du  Mus. 

Nouv.  Arch,  du  Mus. 

Novara 
Otia  Conch. 
Portl.  Cat. 
P.L.S.,  N.S.W. 

P.  Mai.  S.  Lond. 

P.R.S.  Edin.      - 

P.R.S.  Tas. 

P.R.S.  Vic. 

P.Z.S.  Lond.     - 

Prod.  Zoo.  Vic. 

Sam  a  rang 

Sudafr.  Moll.     - 
Syst.  Nat. 
Thes.  Conch. 
T.R.S.,  S.A. 

T.R.S.  Vic. 

U.S.  Expl.  Exped.     - 
Univ.  Conch.     - 

V.N. 

Zeits.  f.  Mai.     - 


Manual  of  Conchology,  Philadelphia. 

Manual  of  the   New  Zealand  MoUusca, 

Hutton. 
Molluscorum  Novae  Hollandise,  Menke. 

Museum  Geversianum. 

Natural  History  Miscellany. 

Nouvelles  Annales  du  Museum  d'Histoire 

Naturelle,  Paris. 
Nouvelles  Archives  du  Museum  d'Histoire 

Naturelle,  Paris. 
Reise  d.  Novara,  Frauenfield. 
Otia  Conchologica,  Gould,  Boston. 
Portland  Catalogue,  Solander. 
Proceedings  of   the   Linnean   Society  of 

New  South  Wales. 
Proceedings  of  the  Malacological  Society 

of  London. 

the     Royal 


Proceedings  of 
Edinburgh. 

Proceedings  of 
Tasmania. 

Proceedings     of 


the     Royal 
the     Royal 


Society, 
Society, 

Society, 

Victoria. 
Proceedings   of    the   Zoological    Society, 

London. 
Prodromus   of   the   Zoology  of  Victoria, 

McCoy. 
Zoology     of     the     Voyage     of     H.M.S. 

"  Saniarang." 
Sudafrikanischen  Mollusken,  Krauss. 
Systeuia  Naturae,  LinnsBus. 
Thesaurus  Conchyliorum,  Sowerby. 
Transactions   of    the   Royal    Society    of 

South  Australia. 
Transactions    and    Proceedings    of    the 

Royal  Society  of  Victoria. 
United  States  Exploring  Expedition. 
Universal  Conchologist,  Martyn. 
Victorian  Naturalist. 
Zeitschrift  fur  Malakozoologische,  CasseL 


Catalogue  of  the  Marine  Shells  of  Victoria.       241 

Class  CEPHALOPODA. 

Order  DIBRANCHIATA. 

Family  Octopodidae. 

Genus  Octopus,  Lamarck,  1799. 

Octopus  superciliosus,  Quoy  et  Gaimard. 

1832.    Octopus  superciliosus,  Q.  and  G.     Astrolabe,  vol. 

ii.,  p.  88,  pL  6,  f.  4. 
1838.    Octopus  westerniensis,  Quoy.  d'Orb.     C^ph.  Acet., 

Poulpes,  pi.  10,  f.  3  (Brazier.  Cat.) 
1886.    Octopus  superciliosus,   Hoyle.      Chall.  ZooL,   vol. 

xvi.,  p.  9,  No.  16. 
Hab. — Western  Port,  Bass  Strait. 

Octopus  boscii,  Lesueur. 

1821.    Octopus  boscii,  Lesueur.      Jour.  Acad.  Nat.    Sci. 

Philad.,  vol.  ii.,  p.  101. 
1826.    Octopus  variolatus,  Peron,  Blainv.      Diet.  d.  Sci. 

Nat.,  vol.  xliii.,  p.  186. 
1849.     Octopus  boscii.  Gray.     Cat.  B.M.,  p.  12. 
1886.    Octopus  boscii,  var.  pallida,  Hoyle.     Chall.  Zool., 
vol.   xvi.,    Cephalopoda,    pp.    81,    82,    pi.    1, 
pi.  2,  f.  2. 
Hab. — East   Moncoeur   Island,    Bass   Strait,    38    fath.,    sand 
and  shells  (Challenger).     Port  Phillip  Heads  (J.  B.  Wilson). 

Octopus  australis,  Hoyle. 

1885.  Octopus    australis,    Hoyle.       A.M.N.H.,    ser.    5, 

vol.  XV.,  p.  224;   also  P.R.S.  Edin.,  vol.  xiii., 
p.  98. 

1886.  Octopus  australis,  Hoyle.      Chall.  Zool.,  vol.  xvi., 

Oeph.,  p.  88,  pi.  3,  f.  4,  5. 
Hab. — Port  Phillip  Heads,  dredged  by  Mr.  J.  B.  Wilson. 
Obs. — The  type  of  this  species  was  obtained  by  the  Challenger 
Expedition  in  Port  Jackson,  6  to  15  fathoms. 

Octopus  duplex,  Hoyle. 

1885.   Octopus  duplex,  Hoyle.    A.M.N.H.,  ser.  5,  vol.  xv., 
p.  226;   P.R.S.  Edin.,  vol.  xiii.,  p.  101. 

llA 
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1886.    Octopus  duplex,   Hoyle.    .  Chall.   Zool.,   vol.   xvi., 
p.  90,  pi.  7,  f.  5. 
Hab.— Elwood  Beach,  Port  Phillip  (Rev.  W.  Fielder). 
Obs. — The  type  was  obtained   by  the  Challenger  Expedition, 
off  Twofold  Bay. 

Family  ARGONAUTiDiE. 

Genus  Argonauta,  Linn^,   1756. 

Argonauta  nodosa,  Solander. 

1786.     Argonauta    nodosa,    Solander.      Portl.    Cat.,    76, 
2120,  vol.  ii.,  p.  113. 

1786.  Argonauta   navicula,    Solander.       Ibid.,    42,    1055 

(  =  forma  aurita),  vol.  ii.,  p.  112. 

1787.  Argonauta  oryzata,  Meuschen.     Mus.  Gevers,  252, 

No.  133. 
^  1790.    Argonauta  tuberculata,  Shaw.     Nat.  Hist.  Miscell., 

vol.  xxiii.,  t.  995. 
1822.    Argonauta  tuberculosa,  Lamarck.    Anim.  S.  Vert., 

vol.  vii.,  p.  632. 
1861.    Argonauta     tuberculosa.    Reeve.       Conch.    Icon., 

pi.  1  (  =  forma  mutica). 
1879.    Argonauta  nodosa,  Tryon.     Man.  Conch.,  vol.  1,  p. 

140,  pi.  50,  f.  124. 
1886.    Argonauta  tuberculata,   Hoyle.     Chall.  Zool.,  vol. 
xvi.,  p.  4,  No.  2. 
Hab. — Port   Phillip    Bay  (not  uncommon),   Bass    Strait,   and 
coast  generally  at  certain  seasons. 

Obs. — Although  Hoyle  gives  Shaw's  specific  name  priority,  he 
at  the  same  time  mentions  that  he  has  been  unable  to  ascertain 
beyond  doubt  when  Shaw's  work  was  published,  for  the  volume 
bears  no  date.  He  further  states  that  Dillwyn  {op.  cit,  p.  xi.) 
gives  1790;  if  this  be  correct  Solander's  name  should  take 
precedence.  As  there  is  a  doubt  about  the  matter  I  prefer  at 
present  to  use  Solander's  name.  Mr.  J.  Brazier  in  his  Catalogue 
of  the  Marine  Shells  of  Australia  and  Tasmania,  Part  I.,  also 
uses  the  latter,  but  he  does  not  include  Victoria  as  a  locality  of 
its  occurrence. 
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Argonauta  argo,  Linne. 

1758.    Argonauta  argo,  Linn.     Syst.  Nat.,  ed.  10,  p.  708. 
1769.    Nautilus  papyraceus,  Martini.     Conch.  Cab.,  vol.  i, 

p.  231,  pi.  17,  f.  157,  also  p  238. 
1835.    Argonauta  argo,  d'Orb.     Ceph.  Ac^t.,  p.  158,  pi.  2, 

f.  1,  2. 
1861.    Argonauta  argo,  Reeve.     Conch.  Icon.,  pi.  3,  f.  2c, 

also  A.  haustrum.  Reeve,  Id.,  pi.  2. 
1872.    Argonauta  pacifica,  Dall.    Amer.  Jour.  Conch.,  vol. 

iii.,  p.  95. 
1879.    Argonauta  argo,  Tryon.     Man.   Conch.,  vol.  i.,  p. 

138,  pi.  47,  f.  Ill,  112,  pi.  48,  f.  116,  117. 
1886.    Argonauta  argo,    Hoyle.     Chall.    Zool.,   vol.   xvi., 
pp.  4,  69. 
H;ib. — Lakes  Entrance,  Gippsland. 

Obs. — For  additional  synonymy  and  further  references,  Mr. 
J.  Brazier's  Catalogue  of  the  Marine  Shells  of  Australia  and 
Tasmania,  Part  L,  Cephalopoda,  1892,  may  be  consulted. 

Family  OMMATOSTREPHiDi*:. 

Genus  Ommatostrephes,  d'Orbigny,   1835   (Ommastrephes). 

Ommatostrephes  gouldi,  McCoy. 

1888.    Ommastrephes   gouldi,   McCoy.     Prod.  Zoo.  Vic, 
Dec.  xvii.,  pi.  169,  170. 
Hab. — Victorian  y^aters  (McCoy). 

Family  SfiPiOLiDiE. 

Genus  Inioteuthis,  Verrill,  1881. 

Inioteuthis  tasmanica,  Pfeffer. 

1884.    Sepiola   tasmanica,    Pfeffer.       Ceph.   Hamb.  Mus., 

p.  6,  f.  7. 
1886.    Sepiola  tasmanica,  Hoyle.     Chall.  Zool.,  vol.  xvi., 

p.  17. 
1892.    Inioteuthis  tasmanica.  Brazier.    Cat.  Austr.   Mus., 
pt.  i.,  p.  9. 
Hab. — Bass  Strait. 
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Family  Loliginidis. 

Genus  Sepioteuthis,  Blainville,  1825. 

Sepioteuthis  austbalis,  Quoy  et  Gaimard. 

1832.    Sepioteuthis  australis,  Q.  and  G.     Astrolabe,  Zool. 

vol.  ii.,  p.  77,  pi.  4,  f.  1. 
1883.    Sepioteuthis  australis,  McCoy.      Prod.   Zoo.  Vic, 

Dec.  viii.,  pi.  76-77. 
1886.    Sepioteuthis  australis,   Hoyle.       Chall.  ZooL,  vol. 
xvi.,  Ceph.,  pp.  26,  220. 
Hab.— Western  Port  (Q.  and  G.).     Port  Phillip  Bay  (McCoy). 

Sepioteuthis  bilineata,  Quoy  et  Gaimard. 

1832.    Sepioteuthis  bilineata,  Q.  and  G.     Astrolabe  Zool., 

vol.  ii.,  p.  66,  pi.  2,  f.  1. 
1886.    Sepioteuthis   bilineatfi,   Hoyle.      Chall.  Zool.,  vol. 
xvi.,  Ceph.,  p.  27. 
Hab. — Western  Port,  Bass  Strait  (Q.  and  G.). 

Family  SfiPiiDiE. 

Genus  Sepia,  Linne,  1766. 

Sepia  apama.  Gray. 

1849.    Sepia  apama,   Gray.      Ceph.  Antep.  B.M.,  p.  103, 

No.  10. 
1886.    Sepia    apama,    Hoyle.      Chall.    Zool.,    vol.    xvi., 

Ceph.,  p.  24. 
1888.    Sepia  apama,  McCoy.      Prod.  Zoo.  Vic  ,  Dec.  xix., 
pi.  188,  189,  190. 
Hab. — Victorian  waters  (McCoy). 

Family  SpiRULiDiE. 

Genus  Spirula,  Lamarck,  1801. 

Spirula  australis,,  Lamarck. 

1816.    Spirula  australis,  Lamarck.     Encyc.  Meth.,  pi.  465, 
f.  5a. 

1848.  Spirula  australis,  Owen.     Samarang,   Moll.,  pt.  i., 

pp.  6-17,  pi.  4. 

1849.  Lituus  laevis.  Gray.      Ceph.  Antep.  B.M.,  p.  115. 
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1879.  Spirula  australis,  Owen.    A.M.N.H.,  ser.  5,  vol.  iii., 

pp.  1-16,  pis.  1-3. 

1880.  Spirula   australis,    Owen.      P.Z.S.   Lond.,   p.  352, 

pi.  32. 
1895.    Spirula   australis,  Huxley  and  Pelseneer.      Chall. 
Zool.,    pt.    Ixxxiii.       Appendix  to  Summary, 
pt.  ii.,  pi.   2,  figs.   1-3. 
Hab. — Heytesbury  Coast,  several  examples  (T.  S.  Hall). 

Class  GASTROPODA. 

Order  OPISTHOBRANCHIATA. 

Sub-Order  PTEROPODA.* 

Section  Thecosomata 

Family  Limacinidae. 

Genus  Limacina,  Cuvier,  1817. 

LiMACiNA  INFLATA,  d'Orbigny. 

1836.    Atlanta  inflata,  d'Orbigny.     Voy.  dans  I'Am^rique 

m^ridionale,  vol.  v.,  p.  174,  pl.  12,  f.  16-19. 
1840.    Spirialis  rostralis,  Eydoux  et  Souleyet.    Description 

sommaire  de  plusieurs  Pt^ropodes  nouveaux  on 

imparfaitement  connus.  Revue  Zoologique,  vol. 

iii.,  p.  236. 
1850.    Limacina  inflata.   Gray.     Cat.  Moll.  B.M.,  pt.  ii., 

Pteropoda,  p.  31. 
1852.    Spirialis   rostralis,  Eydoux  et  Souleyet.     Voy.  de 

la   Bonite,   Zoologie,   vol.  ii.,   p.   216,  p].    13, 

f.  1-10. 
1852.    Limacina  scapboidea,   Gould.     The   MoUusca  and 

Shells  of  the  U.S.   Exploring  Expedition,  p. 

485,  pl.  51,  f.  602. 
1861.    Protomedea  elata,  O.  G.  Costa.     Microdoride  medi- 

terranea,  p.  74,  pl.  11,  f.  5. 

*The  Pteropoda  are  now  generally  accepted  as  a  sub-order  of  the  Gastropoda ;  and 
should  therefore  hardly  have  been  included  in  this  part  of  the  Catalogue,  but  should  have 
been  held  over  for  inclusion  with  the  Opisthobranchiata,  but  as  the  material,  so  far  as  it  is 
at  present  known  to  us,  was  all  in  readiness,  it  was  found  convenient  to  incorporate  it 
with  this  part. 
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1870.  Embolus  rostralis,  Jeffreys.  Mediterranean  Mol- 
lusca,  A.M.N.H.,  ser.  4,  vol.  vi.,  p.  86. 

1882.  Protomedea  rostralis,  Fischer.  Sur  la  faune 
Malacologique  abyssale  de  la  Mediterranee, 
Coniptes  rendus,  vol.  xciv.,  p.  120. 

1888.    Limacina    inflata,    Pelseneer.       Chall.    Zool.,    vol. 
xxiii.,  Pteropoda,  p.  16. 
Hab. — Melbourne  to  Sydney  (Challenger). 

Limacina  lesueuri,  d'Orbigny. 

1836.    Atlanta  lesueuri,  d'Orbigny.     Voy.  dans  I'Anieri- 

que  m^ridionale,   vol.    v.,    p.    177,    pi.    20,    f. 

12-15. 
1836.    Atlanta  rangii,  d'Orbigny.     L.c.j  p.  176,  pi.  12,  f. 

25-28. 
1840.    Spirialis  ventricosa,  Eydoux  et  Souleyet.     Revue 

Zoologique,  vol  iii.,  p.  236. 
1850.    Limacina  ventricosa.  Gray.     Cat.  Moll.  B.M.,  pt, 

ii.,  Pteropoda,  p.  32. 
1852.    Spirialis   ventricosa,    Eydoux    et   Souleyet.     Voy, 

de  la  Bonite,  Zoologie,  vol.  ii.,  p.  216,  pi.  13, 

f.  11-16. 
1886.    Limacina  lesueuri,  Boas.     Spolia  Atlantica,  p.  46, 

pi.  3,  f.  33,  34. 
1888.    Limacina   lesueuri,    Pelseneer.     Chall.    Zool.,    vol. 

xxiii.,  Pteropoda,  pp.  24,  25. 
Hab. — Melbourne  to  Sydney  (Challenger). 

Limacina  trochipormis,  d'Orbigny. 

1836.    Atlanta  trochiformis,  d'Orbigny.     Op.  a'f.j  vol.  v., 

p.  177,  pi.  12,  f.  29-31. 
1840.    Spirialis  trochiformis,  Eydoux  et  Souleyet.     Revue 

Zoologique,  vol.  iii.,  p.  237. 
1850.    Limacina   trochiformis.    Gray.     Cat.    Moll.    B.M., 

pt.  ii.,  Pteropoda,  p.  33. 
1852.    Limacina  naticoides,  Rang.     Hist.  Nat.  des  Moll., 

Pteropodes,  pi.  10,  f.  1,  2. 
1852.    Spirialis  trochiformis,  Eydoux  et  Souleyet.     Voy. 

de  la  Bonite,  Zoology,  vol.  ii.,  p.  223,  pi.  13, 

f.  27-34. 
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1888.    Limacina   trochiformis,    Pelseneer.       Chall.    Zool., 
vol.  xxiii.,  Pteropoda,  pp.  29,  30. 
Hab.  «  Melbourne  to  Sydney  (Challenger). 

Limacina  bulimoides,  d'Orbigny. 

1836.    Atlanta  bulimoides,  d'Orbigiy^.     Op.  df.,  vol.  v.,  p. 

179,  pi.  12,  f.  36  38. 
1840.    Spirialis  bulimoides,  Eydoux  et  Sou  ley  et.     Revue 

Zoologique,  vol.  iii.,  p.  238. 
1850.    Limacina  bulimoides,  Gray.     Cat.  Moll.   B.M.,  pt. 

ii.,  Pteropoda,  p.  34. 
1852.    Spirialis   bulimoides,   Eydoux    et   Souleyet.     Voy. 

de   la  Bonite,  Zoologie,   vol.   ii.,   p.    224,   pi. 

13,  f.  35-42. 
1877.    Heterofusus    bulimoides,    Angas.      P.Z.S.    Lond., 

p.  99. 
1888.    Limacina  bulimoides,  Pelseneer.     Chall.  Zool.,  vol. 

xxiii.,  Pteropoda,  pp.  30-32. 
Hab. — Melbourne  to  Sydney  (Challenger). 

Family  CAVOLiNiiDiE. 

Genus   Clio,  Linn^,   1767. 

Clio  (Creseis)  virgula.  Rang. 

1828.  Creseis  virgula.   Rang.     Ann.  d.  Sci.  Nat.,  s^r  1., 

vol.  xiii.,  p.  316,  pi.  17.,  f.  2. 

1829.  Creseis    unguis,    Eschscholtz.     Zoologischer   Atlas 

Heft,  iii.,  p.  17,  pi.  15,  f.  4. 
1829.    Creseis  cornucopise,  Eschscholtz.     Ih'd.,  p.   17,  pi. 

15,  f.  5. 
1829.    Creseis  caligula,  Eschscholtz.     Ilfid.,  p.  18,  pi.  15, 

f.  6. 
1836.    Hyalsea  corniformis,  d'Orbigny.     0/>.  cit.^  vol.  v.,  p. 

120,  pi.  8,  f.  20-23. 
1850.    Styliola  virgula.   Gray.     Cat.  Moll.   13.M.,   pt.  ii., 

Pteropoda,  p.  17. 
1850.     Styliola  corniformis.  Gray.     Jbid.^  p.  18. 
1852.     Cleodora  virgula,  Souleyet.     Voy.  de  la  Bonite, 

Zoologie,  vol.  ii.,  p.  196,  pi.  8,  f.  18-25. 
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1852.    Cleodora    inunda,    Gould.       Moll.    U.S.     Explor. 

Exped.,  p.  489,  pi.  51,  f.  607. 
1852.    Cleodora   placida,    Gould,     /did,,   f).  489,    pi.    51, 

f.  606. 
1852.    Cleodora   falcata,    Gould.      Idid.j   p.   490,  pL   51, 

f.  ^08. 
1879.    Cleodora   flexa,    Pfeflfer.     Monatsber,   d.k.   preuss. 

Akad.  d.  Wiss.  Berlin,  p.  241,  f.  15-16. 
1888.    Clio  (Creseis)  virgula,  Pelseneer.     Chall.  Zool.,  vol. 

xxiii.,  Pteropoda,  p.  48. 
Hab. — Melbourne  to  Sydney  (Challenger). 

Clio  (Styliola)  subula,  Quoy  and  Gaimard. 

1825.    Styliola  recta,  Lesueur,  in  de  Blainville.     Man.  de 
Malac,  p.  655  (nomen  tantum). 

1827.  Cleodora  subula,  Quoy  and  Gaimard.     Ann.  de  Sci. 

Nat.,  s^r.  1,  vol.  x.,  p.  233,  pi.  8d,  f.  1-3. 

1828.  Creseis  spinifera.  Rang.      Ann.  d.  Sci.  Nat.,  ser.  1, 

vol.  xiii.,  p.  313,  pi.  17,  f.  1. 
1828.    Creseis  subula,  Rang,     /did,  pi.  18,  f.  1. 
1836.    Hyalsea  subula,  d'Orbigny.      6^^.  «/.,  vol.  v.,  p.  119, 

pi.  8,  f.  15-19. 
1850.    Styliola  subula,   Gray.     Cat.    Moll.    B.M.,   pt.  ii., 

Pteropoda,  p.  17. 
1852.    Cleodora  subulata,  Eydoux  and  Souleyet.     Voy.  de 

la  Bonite,    Zoologie,    vol.   ii.,    p.    191,  pi.   8, 

f.  5-9. 
1886.    Cleodora  subula,  Boas.     Spolia  Atlantica,  pp.   66, 

202,  pi.  4,  f.  44,  45. 
1888.    Clio    (Styliola)    subula,    Pelseneer.      Chall.    Zool., 

vol.  xxiii.,  Pteropoda,  p.  57. 
Hab.— Off  Melbourne  (Challenger). 

Clio  pyramidata,  Linne. 

1767.    Clio  pyramidata,  Linne.    Syst.  Nat.,  ed.  12,  p.  1094. 
1813.    Hyalsea    lanceolate,    Lesueur.       Nouv.    Bull.    Soc. 

Philom.  Paris,  vol.  iii.,  p.  284,  pi,  5,  f.  3. 
1825.    Cleodora  brownii,  de  Blainville.     Man.  de  Malac, 

pi.  46,  f.  1. 
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Dr.  Verco  of  South  Australia  for  much  valuable  information  on 
conchological  matters,  and  their  ready  compliance  to  any  requests. 
Mr.  Gabriel  and  his  son,  Mr.  C.  Gabriel,  should  receive  our  best 
thanks  for  many  excellent  specimens  and  some  new  species 
dredged  by  them  in  Western  Port  Bay. 
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1886.    Hyalsea     longirostris,     Boas.      Spolia     Atlantica, 

p.  102,  pi.  1,  f.  5 ;  pi.  2,  f.  16. 
1888.    Cavolinia    longirostris,    Pelseneer.      Chall.    Zool., 

vol.  xxiii.,  Pteropoda,  pp.  79-81. 
Hab. — Melbourne  to  Sydney  (Challenger). 

Cavolinia  gibbosa,  Rang. 

1836.    Hyalsea  gibbosa,  Rang.,  M.S.,  in  d'Orbigny.     Voy. 

d.  TAm^r.  M^rid.,  vol.  v.,  p.  95,  pi.  5,  f.  16-20. 
1836.    Hyalaea    flava,    d'Orbigny.     Ibid.^   p.     97,    pi.     5» 

f.  21-25. 
1852.    Hyalaea  gibbosa,  Eydoux  et  Souleyet.     Voy.  de  la 

Bonite,  Zool.,  vol.  ii.,  p.  144,  pi.  4,  f.  13-19. 
1880.    Hyalsea   gegenbauri,   Pfeffer.      Abhandl.   Naturw. 

Ver.  Hamburg,  bd.  vii.,  p.  86,  f.  5-7. 
1886.    Hyalsea  gibbosa.  Boas.     Spolia  Atlantica,  p.   109, 

pi.  1,  f.  6;  pi   2,  f.  17. 
1888.    Cavolinia    gibbosa,    Pelseneer.     Chall.    Zool.,   vol. 

xxiii.,  Pteropoda,  p.  82. 
Hab. — Melbourne  to  Sydney  (Challenger). 

Cleodora  compkessa,  Eydoux  et  Souleyet. 

1850.     Clio   depressa.   Gray.      Cat.  Moll.    B.M.,   pt.   ii,, 

Pteropoda,  p.  14  (sine  descriptione). 
1852.    Cleodora   couipressa,    Eydoux  et   Souleyet.     Voy. 
de  la  Bonite,    Zool.,    vol.  ii.,   p.    181,    pi.    6, 
f.  26-32. 
1888.    Cleodora  compressa,  Pelseneer.     Chall.  Zool.,  vol. 
xxiii.,  Pteropoda,  pp.  87,  88. 
Habs. — Melbourne  to  Sydney  (Challenger). 
Obs. — Pfeffer   originally    suggested    that    this    species    was    a 
young  form   of  Cavolinia  trispinosa,   but  Boas  objected  to  this 
view.     Pelseneer  agrees  with  Pfeffer  and  enters  fully  into  his 
reasons  for  so  doing  in  Challenger  Zoology,   vol.  xxiii.,  p.  87. 
For  further  information  for  those  interested  I  therefore  append 
a  copy  of  the  synonymy  of  Cavolinia  trispinosa,  Lesueur. 

Cavolinia  trispinosa,  Lesueur. 

1821.    Hyalsea   trispinosa,   Lesueur.     M.S.,  in  de  Blain- 
ville.  Diet.  d.  Sci.  Nat,,  vol.  xxii.,  p.  82. 
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Class  CEPHALOPODA. 

Order  DIBRANCHIATA. 

Family  Octopodidae. 

Genus  Octopus,  Lamarck,   1799. 

Octopus  superciliosus,  Quoy  et  Gaimard. 

1832.    Octopus  superciliosus,  Q.  and  G.     Astrolabe,  vol. 

ii.,  p.  88,  pi.  6,  f.  4. 
1838.    Octopus  westerniensis,  Quoy.  d^Orb.     C^ph.  Acet., 

Poulpes,  pi.  10,  f.  3  (Brazier.  Cat.) 
1886.    Octopus  superciliosus,  Hoyle.      Chall.  ZooL,   vol. 
xvi.,  p.  9,  No.  16. 
Hab. — Western  Port,  Bass  Strait. 

Octopus  boscii,  Lesueur. 

1821.    Octopus  boscii,  Lesueur.      Jour.  Acad.  Nat.    Sci. 

Philad.,  vol.  ii.,  p.  101. 
1826.    Octopus  variolatus,  Peron,  Blainv.      Diet.  d.  Sci. 

Nat.,  vol.  xliii.,  p.  186. 
1849.     Octopus  boscii,  Gray.     Cat.  B.M.,  p.  12. 
1886.    Octopus  boscii,  var.  pallida,  Hoyle.     Chall.  Zool., 
vol.    xvi.,    Cephalopoda,    pp.    81,    82,    pi.    1, 
pi.  2,  f.  2. 
Hab. — East   Moncoeur   Island,    Bass   Strait,    38   fath.,    sand 
and  shells  (Challenger).     Port  Phillip  Heads  (J.  B.  Wilson). 

Octopus  austkalis,  Hoyle. 

1885.  Octopus    australis,    Hoyle.       A.M.N.H.,    ser.    5, 

vol.  XV.,  p.  224 ;   also  P.R.S.  Edin.,  vol.  xiii., 
p.  98. 

1886.  Octopus  australis,  Hoyle.      Chall.  Zool.,  vol.  xvi., 

Oeph.,  p.  88,  pi.  3,  f.  4,  5. 
Hab. — Port  Phillip  Heads,  dredged  by  Mr.  J.  B.  Wilson. 
Obs. — The  type  of  this  species  was  obtained  by  the  Challenger 
Expedition  in  Port  Jackson,  6  to  15  fathoms. 

Octopus  duplex,  Hoyle. 

1885.    Octopus  duplex,  Hoyle.    A.M.N.H.,  ser.  5,  vol.  xv., 
p.  226;   P.R.S.  Edin.,  vol.  xiii.,  p.  101. 

llA 
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1878.  Murex  triformis,  Kuster.     Conch.  Cab.,  2nd  ed., 

p.  85,  pi.  30,  f.  4. 

1879.  Murex  triformis,  Sowerby.     Thes.  Conch.,  vol.  iv., 

p.  21,  pi.  10  (Murex),  f.  92;  pi.  13.  f.  126. 

1880.  Murex  triformis,  Tryon.     Man.  Conch.,  vol.  ii.,  p. 

85,  pi.  40,  f.  511. 
Hab. — Common  in  Port  Phillip,  and  shores  of  Victoria  gener- 
ally.     Dredged    alive   off  ^East  Moncoeur   Island,    Bass   Strait, 
38  fathoms,  sand  and  shells  (Challenger);   about  3  fathoms  off 
Brighton,  and  5  fathoms  off  Point  Cooke. 

Murex  (Pteronotus)  angasi,  Crosse. 

1863.    Typhis  angasi,  Crosse.      Jour.  d.  Conch.,  vol.   ii., 

p.  86,  pi.  I,  f.  2. 
1867.    Murex  (Pteronotus)  angasi,  Angas.     P.Z.S.  Lond., 

p.  186,  No.  5. 
1873.    Murex  (Pteronotus)  eos,  Hutton.     Cat.  KZ.  Moll., 

p.  8. 

1878.  Murex  eos,  Hutton.      Jour.  d.  Conch.,  vol.  xviii., 

3rd  ser.,  p.  12. 

1879.  Murex  angasi,   Sowerby.     Thes.   Conch.,   vol.    iv., 

p.  26,  pi.  21,  Murex,  f.  189,  190. 

1880.  Murex  (Pteronotus)  angasi,  Tryon.     Man.  Conch., 

vol.  ii.,  p.  88,  pi.  40,  f.  522. 
1880.    Murex  (Pteronotus)  angasi,  Hutton.     N.Z.  Moll., 

p.  47. 
1883.    Murex    (Pteronotus)    cordismei,    Watson.      J.L.S. 

Lond.,  vol.  xvi.,  p.  601. 
1886.    Murex   (Pteronotus)   cordismei,    Watson.       Chall. 
ZooL,  vol.  XV.,  p.  156,  pi.  10,  f.  5. 
Hab. — Shores  of  Victoria  (J.  Brazier,  Prof.  R.  Tate).    Off  East 
Moncoeur  Island,  Bass  Strait,  38  fathoms,  sand  and  shells  (Chal- 
lenger).    Polwarth   Coast,   San   Remo,   and  Flinders.     Dredged 
alive  off  Altona  Bay  in  about  5  fathoms. 

Obs. — After  a  careful  examination  of  Mr.  Watson's  figure  and 
description  of  M.  cordismei,  we  have  come  to  the  conclusion  that 
it  is  undoubtedly  the  same  as  M.  angasi,  and  therefore  refer  to  it 
as  above. 
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MuREX  (Chicoreus)  australis,  Quoy  and  Gaimard. 

1833.    Murex  australis,   Quoy   and  Gaimard.     Astrolabe 

Zool.,  vol.  ii.,  p.  536. 
1840.    Murex  palmiferus,  Sowerby.     P.Z.S.  Lond.,  p.  142, 

also,  Concb.  Illust.,  sp.  43,  f.  104. 
1845.    Murex  palmiferus,  Reeve.     Conch.   Icon.,  vol.  iii., 

pi.  4,  f.  20. 

1879.  Murex  palmiferus,  Sowerby.     Thes.  Conch.,  p.  18, 

sp.  84,  pi.  4,  f.  41. 

1880.  Murex     (Chicoreus)     palmiferus.    Try  on.       Man. 

Conch,,  vol.  ii.,  p.  90,  pi.  14,  f.  146. 
1880.    Murex  (Tribulus)  australis,  Tryon.     /did,  p.  83. 
1882.    Murex  (Chicoreus)  australis,  Poirier.     Nouv.  Arch, 
du  Mus.  d'Hist.  Nat.,  2e  ser.,vol  ii.,  p.  32,  No.  4. 
1886.    Murex    (Chicoreus)    palmiferus,    Watson,       Chall. 

Zool.,  vol.  XV.,  p.  155. 
1893.    Murex    (Chicoreus)    pahniferus.    Brazier.     P.L.S., 
N.S.W.,  vol.  viii.,.  pt.  i.,  2nd.  ser.,  p.  113  ^/  se^. 
Cat.  Austr.  Mus.,  p.  60. 
Hab.— Western  Port  (Q.  and  G.,  1829).     Cowes  (T.  S.  Hall). 
Off  East  Moncoeur  Island,   Bass  Strait,   31  fathoms,  sand  and 
shells  (Challenger);   Port  Phillip   Heads   (J.    B.    Wilson);  Port 
Melbourne;  Airey's  Inlet. 

Murex  (Ocinebra)  brazieri,  Angas. 

1877.    Murex  brazieri,  Angas.     P.Z.S.  Lond.,  p.  171,  pi. 
26,  f.  3. 

1879.  Murex  brazieri,  Sowerby.      Thes.  Conch.,  vol.  iv., 

p.  42,  sp.  200,  Murex,  pi.  33,  f.  226. 

1880.  Murex  (Ocinebra)  brazieri,  Tryon.     Man.  Conch., 

vol.  ii.,  p.  132,  pi.  30,  f.  289. 
1882.    Murex  (Muricidea)  brazieri,  Poirier.     Nouv.  Arch. 

du  Mus.  d'Hist.  Nat.,  2e  s^r.,  vol.  v.,  p.  104, 

No.  208. 
1884.    Trophon  tumida,  Petterd.    Jour,  of  Conch.,  vol.  iv., 

pt.  5,  p.  141,  No.  26. 
1893.     Murex     (Ocinebra)     brazieri.     Brazier.        P.L.S., 

N.S.W.,    2nd  ser.,   vol.   viii.,  pt.  i.,  pp.    117, 

118. 
Hab, — Port  Melbourne,  and  Flinders,  Western  Port. 
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MuREX  PLANILIKATUS,  Reeve. 

1845.    Murex  planiliratus,  Reeve.     Conch.  Icon.,  vol.  iii., 
pi.  31,  f.  149. 

1879.  Murex  planiliratus,  Sowerby.     Thes.  Conch.,  vol. 

iv.,  p.  49,  Murex,  pi.  24,  f.  264. 

1880.  Coralliophila    costularis,    Tryon    (non    Lamarck). 

Man.  Conch.,  vol.  ii.,  p.  208,  pi.  65,  f.  366. 
Hab. — West    Head,    Western    Port.       One   worn    specimen 

only  found  (J.  H.  Gatliff). 

Murex  umbilicatus,  T.  Woods. 

1853.    Murex  scalaris,  A.  Adams  (non  Brocclii).      P.Z.S. 

Lond.,  p.  71. 
1875.    Trophou    umbilicatus,    T.    Woods.       P.R.S.    Tas., 

p.  135. 
1880.    Murex  (Pliyllonotus)  angasi,  Tryon  (non  Crosse). 

Man.  Conch.,  vol.  ii.,  p.  109. 
1893.    Murex    umbilicatus,   Brazier.      Cat.   Austr.   Mus., 
pt.  3,   p.    64,  and   P.L.S.,  N.S.W.,  vol.   viii., 
pt.  1,  2nd  ser.,  p.  116. 
1896.    Murex  umbilicatus,  Verco.     T.R.S.,  S.A.,  p.   231, 
pi.  7,  f.  4a,  b,  c. 
Hab. — San  Remo  and   Flinders ;  Jan  Juc  Coast  and  Airey's 
Inlet. 

Obs. — Considerable  confusion  has  surrounded  this  species  on 
account  of  wrongful  identifications.  We  have  not  referred  to 
the  whole  of  these,  but  have  taken  the  above  as  sufficient.  A 
consultation  of  those  given  will  we  venture  to  hope  cover  the 
ground  and  clear  up  the  difficulties. 

Murex  endivia,  Lamarck. 

1822.    Murex  endivia.   Lam.      Anim.   S.  Vert.,  vol.   vii., 

p.  168. 
1827.    Murex  endivia.  Crouch.     liam.  Conch.,  pi.  18,  f.  1. 

1842.  Murex  endivia,  Kiener.      Icon.    Coq.  Yiv.,  p.  52, 

pi.  35,  f.  1. 

1843.  Murex  endivia,  Lam.     Anim.  S.  Vert.   (Deshayes 

ed.),  vol.  ix.,  p.  583. 
1845.    Murex  endivia,  Reeve.     Conch.  Icon.,  vol.  iii.,  pi. 
7,  f.  27b,  c,  d. 
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1845.    Murex  eridivia,   Kuster.      Conch.   Cab.,  2iid  ed., 
p.  42,  pi.  17,  f.  7. 

1879.  Murex  endivia,  Sowerby.      Thes.  Conch.,  vol.  iv., 

p.  32;  Murex,  pi.  16,  f.  153,  154. 

1880.  Murex  (Phyllonotus)  endivia,  Tryon.    Man.  Conch., 

vol.  ii.,  p.  102,  pi.  26,  f.  227-229. 

Hab. — Portland  Bay. 

Obs. — There  is  no  doubt  that  the  specimen  in  Mr.  Gatliff's 
collection  was  found  at  Portland  Bay,  but  as  yet  no  further 
examples  of  this  species  have  been  obtained  in  the  colony.  It 
is  our  opinion  that  this  species  does  not  properly  belong  to  our 
colony  and  that  the  solitary  representative  may  possibly  have 
got  to  Portland  Bay  accidentally  through  the  agency  of  man. 
Before  we  can  accept  this  as  a  Victorian  shell  we  wish  to  see 
more  examples. 

Genus  Typhis,  Montfort,  1810. 

Typhis  cleryi,  Sowerby. 

1866.    Typhis  cleryi,  Sowerby  (non  Petit).     Thes.  Conch., 

vol.  iii.,  p.  320,  pi.  284,  f.  14. 
1874.    Typhis  cleryi,  Reeve.     Conch.  Icon.,  vol.  xix.,  pi. 

3,  f.  11. 
1880.    Typhis  cleryi,  Tryon.    Man.  Conch.,  vol.  ii.,  p.  137, 

pi.  30,  f.  302. 
1883.    Typhis  philippensis,  Watson.    Prelim.  Rep.,  pt.  xv., 

J.L.S.  Loud.,  vol.  xvi.,  p.  605. 
1886.    Typhis  philippensis,  Watson.    Chall.  Zool.,  vol.  15, 

p.  162,  pi.  10,  f.  4. 
1893.    Typhis  cJeryi,  Brazier.     Cat.  Austr.  Mus.,  p.  73. 
Hab. — OS    the    entrance   to    Port    Phillip,    Melbourne,     33 
fathoms,  sand  (Challenger). 

Obs. — We  agree  with  Mr.  J.  Brazier  that  the  Sydney  shell 
under  the  name  of  T.  cleryi,  Sowerby,  is  identical  with  that 
named  by  Mr.  Boog  Watson  as  T.  philippensis. 

Typhis  arcuatus.  Hinds. 

1843.    Typhis  arcuatus.  Hinds.     P.Z.S.  Lond.,  p.  19,  and 

Voy.  Sulphur,  Mollusca,  p.  10,  pi.  3,  f.»  1,  2. 
1862.    Typhis  japonicus,  A.  Adams.     P.Z.S.  Lond.,  p.  374. 

12 
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V 

1866.    Typhis  arcuatus,  Sowerby.      Thes.  Conch.,  vol.  iii., 

p  320,  pi.  284,  f.  3,  4,  5 
1874.    Typhis  arcuatus.  Reeve.     Conch.  Icon.,  vol.  xix., 

pi.  3,  f.  10. 

1876.  Typhis  arcuatus,  T.  Woods.     P.R.S.  Tas.,  p.  132. 

1877.  Typhis    arcuatus,    Kobelt.       Jahrb.    d.     deutsch. 

Malak.  Gesell.,  vol.  iv.,  p.  289. 
1880.    Typhis  arcuatus.  Try  on.     Man.  Conch.,  vol.  ii.,  p. 

136,  pi.  30,  f.  293. 
1893.    Typhis  arcuatus,  Brazier.      Cat.  Austr.  Mus.,  pt. 

iii.,  p.  72. 
Hab. — Jan  Juc  Coast,  collected  by  the  late  J.  F.  Bailey. 

Typhis  yatesi,  Crosse. 

1865.  Typhis  yatesi,  Crosse.     Jour.  d.  Conch.,  p.  54,  pi.  2. 

f.  3. 

1866.  Typhis   yatesi,    Sowerby.     Thes.    Conch.,    p.    284, 

f.  20,  21. 
1880.    Typhis    yatesi,    Sowerby.     Thes.     Conch.,    pi.     2, 

f.  22,  23. 
1880.    Typhis  yatesi,  Tryon.     Man.  Conch.,  p.  137,  pi.  30, 

f.  294. 
1895,    Typhis  yatesi,  Yerco.     T.R.S.,  S.A.,  p.  97,  pi.  2, 

f.  6. 
Hab. — Dredged  in  Western  Port  Bay  by  Mr.  J.  Gabriel. 

Genus  Trophon,  Montfort,  1810. 

Trophon  petterdi,  Crosse. 

Trophon  petterdi.  Brazier,  m.s. 

1870.  Trophon  petterdi,  Crosse,  Jour.  d.  Conch.,  vol.  x., 

p.  303. 

1871.  Trophon   petterdi,    Crosse.     /</.,    vol.   xi.,   p.  324, 

pi.  12,  f.  2. 
1875    Trophon  clathratus,  T.  Woods.     P.R.S.  Tas.,  p.  135. 

1878.  Trophon  petterdi,  Kobelt.     Conch.  Cab.,  vol.  iii., 

p.  300,  No.  30,  pi.  75,  f.  9,  10. 
*1879.    Murex   petterdi,    Sowerby.     Thes.  Conch.,  p.   48, 
sp.  224,  pi.  24,  f.  255. 
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1880.    Trophon   petterdi,    Tryon.     Man.  Conch.,  p.  148, 
pi.  33,  f.  361. 
Hab. — Port  Phillip  and  coast  generally. 

Obs. — Sowerby's  figure  of  this  species  is  very  bad,  but  the 
description  agrees  with  our  shell,  and  Tryon's  figure  is  worse  than 
useless. 

Trophon  bkazieri,  T.  Woods. 

1875.  Trophon  brazieri,  T  Woods.      P.R.S.  Tas.,  p.  136. 

1876.  Siphonalia  castanea,  T.  Woods.    P.R.S.  Tas.,  p.  139. 
1880.    Trophon  brazieri,  Tryon.      Man.  Conch,  pp.   148, 

156. 
Hab. — Sandringham  ;  Flinders,  Western  Port. 

Trophon  goldsteini,  T.  Woods. 

1875.  Trophon  goldsteini,  T.  Woods.    P.R.S.  Tas.,  p.  136. 
1880.    Trophon  goldsteini,  Tryon.     Man.  Conch.,  pp.  148, 

156. 
1895.    Trophon   goldsteini,  Verco.  T.R.S.,  S.A.,  vol.  xix., 
p.  97,  pi.  1,  f.  4,  4a,  5. 
Hab.— Dredged  at  Pt.  Phillip  Heads  (J.  B.  Wilson);  Flinders, 
Western  Port. 

Trophon  plindersi,  Adams  and  Angas. 

1863.  Purpura    flindersi,    Adams    and    Angas.       P.Z.S. 

Lond.,  p.  421,  pi.  37,  f.  22. 
1880.    Trophon  flindersi,   Tryon.     Man.  Conch.,   vol.  ii., 

p.  150,  pi.  33,  f.  357. 
1895.    Trophon  laevis,  Verco.     T.R.S.,  S.A.,  p.  87,  pi.  2, 

f.  5,  5a. 
Hab.— Port  Fairy. 

Trophon  paiv^e,  Crosse. 

1864.  Trophon  paivse,  Crosse.    Jour.  d.  Conch.,  vol.  xii., 

p.  278,  pi.  11,  f.  7. 
1873.    Fusus  corticatus,  Hutton.     Cat.  N.Z.  Moll.,  p.  9. 

1876.  Trophon  assisi,  T.  Woods.     P.R.S.  Tas.,  p.  132. 
1878.    Trophon  paivse,  Kobelt.     Conch.  Cab.,  vol.  iii.,  p. 

299,  No.  28,  pi.  71,  f.  11. 
1880.    Trophon  paivse,  Hutton.     N.Z.  Moll,  p.  49. 

12a 
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1880.    Urosalpinx  paivse,  Tryon.      Man.  Conch.,  vol.  ii., 

p.  155,  pi.  39,  f.  495. 
1895.    Trophon  paivse,  Verco.     T.R.S.,  S.A.,  p.  98,  pi.  3, 
f.  2. 
Hab. — Port  Phillip,  Western  Port,  and  coast  generally. 
•  Obs. — Dr.  Verco  says  T.  assisi,  T.  Woods,  is  a  distinct  species 
from  T.  paivaj,  Crosse.*    We  however  have  not  seen  sufficiently 
good  and  constant  characters  in  our  examples  of  T.    assisi  to 
regard  it  as  a  good  species.      We  have  seen  shells  from  South 
Australia  and  Tasmania  which  seem  to  conform  well  to  T.  Woods' 
description  of  T.  australis ;  it  is  closely  related  to  T.  paivse,  but 
presents   some   differential   characters   which  incline  us  to  the 
opinion   that   it   may  possibly   be  conveniently  regarded   as   a 
species,  but  if  a  large  series  be  studied  it  may  perhaps  be  found 
necessary  to  include  it  as  but  another  variation  of  T.  paivse. 

Trophon  eburnea,  Petterd. 

1884.  Trophon  eburnea,  Petterd.  Jour,  of  Conch.,  p. 
142,  sp.  27. 

Hab. — Flinders,  Western  Port. 

Obs. — This  shell  was  removed  to  Tritonidea  by  Mr.  Adcock  in 
his  list  of  South  Australian  MoUusca,  but  the  change  does  not 
seem  to  be  warranted  by  the  characters  displayed  by  the  shell, 
our  specimens  not  showing  any  columellar  ridges  or  posterior 
tubercle,  nor  is  the  outer  lip  thick,  and  it  is  a  distinctly  umbili- 
cate  shell.  Triton  speciosa,  Angas,  from  Port  Jackson  seems  to 
be  closely  related  generically,  and  also  Murex  borealis.  Reeve, 
but  we  are  not  yet  satisfied  as  to  the  best  generic  position. 

Genus    Purpura,  Brugui^re,  1789. 

Purpura  succincta,  Martyn. 

1784.    Buccinum    succinctum,    Martyn.      Univ.    Conch., 

vol.  ii.,  pi.  45. 
1788.    Buccinum  orbita,  Gmelin.     P.  3490,  No.  183. 

Buccinum  orbita,  Chemnitz,     Conch.  Cab.,  vol.  x., 

p.  199,  pi.  154,  f.  1471,  1472. 
Purpura  succincta,   Lamarck.      Anim.  S.  Vert.,  2 
ed.,  vol.  X.,  p.  62,  No.  5. 
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1822*    Purpura   textiliosa,    Lamarck.       Anim.    S.   Vert., 

vol.  vii.,  No.  24,  2  ed.;  vol.  x.,  p.  77,  No.  24. 
1832. — Purpura    textilosa,    Blainville.       Pourp.    Nouv., 

Ann.  de  Mus.,  vol.  i.j  p.  249,  No.  98. 
1833.    Purpura  textiliosa,  Quoy  and  Gaiinard.    Astrolabe 

ZooL,  vol.  ii.,  p.  552,  pi.  37,  f.  1-3. 
Purpura   succincta,   Kiener.     Coq.  Yiv.  Purpura, 

p.  105,  No.  66,  pi.  27,  f.  73. 
Purpura  textiliosa,  Kiener.     Id.,  p.  104,  No.   65, 

pi.  27,  f.  72. 
1846.    Purpura  textiliosa.  Reeve.     Conch.  Icon.,  vol.  iii., 

Purpura,  No.  66,  pi.  12,  f.  66. 
1846.    Purpura   succincta.    Reeve.     /</.,    No.    23,    pi.    5, 

f.  23. 
1858.    Purpura   textiliosa,    Chemnitz.     Conch.    Cab.    (ed. 

Kuster),  No.  29,  p.  122,  pi.  21,  f.  9. 
1858.    Purpura  succincta,   Chemnitz.     Id.,  p.   124-5,  No. 

31,  pi.  22,  f.  9,  10,  pi.  22a,  f.  2. 

1880.  Purpura  succincta,  Hutton.     N.Z.  Moll.,  p.  56. 
Hab. — Common  in  Port  Phillip  and  along  the  coast  generally. 
Obs. — There  seems  to  be  no  doubt  whatever,  that  P.  succincta 

and  P.  textiliosa  are  but  variations  of  the  one  species.  The 
nature  of  their  habitat  probably  controlling  their  variations  to 
a  great  extent.  The  finer  ornamented  form  is  the  commoner 
with  us. 

Purpura  baileyana,  T.  Woods, 

1881.  Purpura  baileyana,  T.  Woods.     T.R.S.  Vic,  vol. 

17,  p.  80,  f.  1,  2. 

Hab. — Schnapper  Point,  Port  Phillip,  locality  of  type; 
Flinders,  Western  Port ;  Puebla  coast. 

Obs. — The  figure  of  this  species  is  a  very  bad  representation  of 
the  shell,  but  as  the  type  is  in  the  National  Museum,  Melbourne, 
we  have  been  able  to  compare  our  specimens  with  it. 

Genus  SIstrum,  Montfort,  1810. 

SiSTRUM  ADELAiDENSis,  Crosse  and  Fischer. 

1865.    Ricinula  adelaidensis,  Crosse  and  Fischer.     Jour, 
d.  Conch.,  vol.  xiii.,  p.  50,  pi.  2,  f.  1. 
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1875,  Purpura   littorinoides,    T.    Woods.      P.R.S.    Tas., 

p.  135. 

1876.  Purpura  propinqua,  T.  Woods.     P.R.S.  Tas.,  p.  135. 
1878.    Cominella    albolirata,    T.    Woods.     P.R.S.    Tas., 

p.  33. 
1880.    Ricinula      adelaidensis,     Tryon.       Man.    Conch., 
vol.  ii.,  p.  189,  pi.  59,  f.  273. 

Hab. — Flinders,  Western  Port,  and  Port  Phillip;  very  common 
on  the  rocks  between  tide  marks. 

Obs. — After  careful  examination  we  have  come  to  the  con- 
clusion that  the  above  species  of  the  late  Rev.  J.  E.  T.  Woods 
are  synonymous  with  Messrs.  Crosse  and  Fischer's  species.  Where 
the  types  of  P.  littorinoides,  and  P.  propinqua  are,  we  do  not 
know,  but  judging  by  the  descriptions  there  is  no  doubt  they  fall 
in  here.  The  type  of  Cominella  albolirata,  T.  Woods,  is  however 
in  the  National  Museum,  Melbourne,  and  from  an  examination 
of  it  we  have  no  doubt  about  it  being  a  well  preserved  form  of 
the  above  species.  The  shells  lal)elled  P.  littorinoides  in  the 
National  Museum  agree  with  the  above  determination. 

SiSTRUM  RETICULATUM,  Quoy  and  Gaimard. 

1832.  Purpura   reticulata,    Quoy    and    Gaimard.     Blain- 

ville,  Nouv.  Ann.  du  Mus.,  vol.  i.,  p.  229. 

1833.  Purpura  reticulata,   Quoy  and  Gaimard.      Astro- 

labe, Zool.,  vol.  ii ,  p.  566,  pi  38,  f.  17,  18. 
1865.    Purpura   humilis,  Crosse   and  Fischer.     Jour.    d. 

Conch.,  p.  51,  pi.  2,  f.  2. 
1867.    Purpura    (Stranionita)    neglecta,    Angas.      P.Z.S. 

Lond.,  p.  110,  pi.  13,  f.  3. 
1880.    Ricinula,  reticulata  Tryon.     Man.  Conch.,  vol.  ii^ 
pi.  59,  f.   264. 
Hab. — Western   Port  (common).  Port  Phillip,  Jan  Juc  and 
Polwarth  coast  (Airey's  Inlet,  Lome,  etc.).  ' 

Obs. — It  appears  from  the  above  as  if  Blain ville  had  had  a6oeii 
to  the  Astrolabe   descriptions  before   the   publication   of   t**** 
work,  as  we  are  not  aware  of  any  preliminary  descriptions  o*    - 
Astrolabe   material,    it    would   seem    as    if   this   specie*    »- 
properly  be  referred   to   as  Blainville's.     Perhaps 
European  friends  may  be  able  to  solve  this  littl*    ' 
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SiSTRUM  ASPERUM,  Lamarck. 

Ricinula  aspera,  Lam.     Enc.  M^th.,  pi.  395,  f.  4. 
Ricinula  asperus,  Lam.     2nd  ed.,  vol.  x.,  p.  51. 
1832.    Ricinula    biconica,    Blainville.       Nouv.    Ann.    du 

Mus.,  vol.  i.,  p.  203,  pi.  9,  f.  1. 
1846.    Ricinula  aspera,  Reeve.     Conch.  Icon.,  vol.  iii.,  pi. 

2,  f.  13. 
1880.    Ricinula  asperus,  Try  on.     Man.  Conch.,  p.  185,  pi. 
57,  f.  216. 
Hab. — Lakes  Entrance,  Gippsland,  collected  by  Mr.  Kershaw. 
Obs. — Our  shell  agrees  well  with  the  figure  and  description  of 
Blainville,  and  also  with  Reeve's  figure,  but  the  description  of 
the  latter  is  so  poor  that  scarcely  anything  can  be  made  out  of  it. 
Tryon  makes  R.  morus,  Lamarck,  a  synonym  of  this  species,  but 
with  this  we  cannot  agree.       With  regard  to  Tryon's  figures  we 
can  accept  figure   216,  but  figure   215  appears  to  be  a  distinct 
form. 

Family    CORALLIOPHILIDiE. 

Genus  Coralliophila,  H.  and  A.  Adams,  1853. 

CORALLIOPHILA  wiLSONi,   Pritchard  and  Gatlijff. 

1897.    Coralliophila  wilsoni,  Pritchard  and  Gatliflf.    P.R.S. 
Vic,  n.s.,  vol.  10,  pt.  ii.,  p.  140. 
Hab. — Port  Phillip  Heads,  dredged  alive  by  the  late  Mr.  J. 
Bracebridge  Wilson. 

Obs. — This  appears  to  be  undoubtedly  a  new  species,  a  descrip- 
tion of  which  will  be  seen  in  the  preceding  paper. 

Coralliophila,  sp. 

Hab. — Port  Fairy  and  Sau  Remo. 

Obs. — Our  shell  seems  to  be  somewhat  closely  allied  to 
Coralliophila  fritschi,  Martens,  Jahr.  Mai.  Gesell.,  i,  p.  135,  pi. 
6,  f.  3,  from  South  Africa,  which  Tryon  figures  on  pi.  65,  f.  352. 
The  material  at  present  at  our  disposal  we  regret  to  say  does 
not  enable  us  to  fix  this  species  satisfactorily.  Tryon  figures 
C.  costularis,  Lam.  (pi.  65,  f.  365,  366),  but  he  appears  to 
represent  two  distinct  species,  neither  of  which  at  all  represents 
our  shell. 
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COBALLIOPHILA,    Sp. 

Hab. — San  B.enio  and  Lome. 

Obs. — It  was  thought  that  this  shell  might  be  Rapana  (Lati- 
axis)  nodosa,  A.  Adams  and  Angas,  but  we  feel  certain  that  it 
cannot  be  that  species.  Shells  sent  to  us  from  Port  Jackson, 
under  the  name  of  Kapana  nodosa,  differ  from  ours  in  many 
respects,  and  it  is  even  doubtful  whether  the  Sydney  shell  has 
been  correctly  named.  If  Tryon  be  consulted  on  the  matter,  he 
does  not  clear  up  anything,  but  appears  to  be  in  a  hopeless 
muddle  himself.  It  seems  probable  that  our  shell  is  a  new  species, 
but  want  of  sufficiently  well-preserved  specimens  has  debarred  us 
from  describing  it  at  present. 

Family  Lotoriid^. 

Genus  Lotorium,  Montfort,  1810. 

LoTORiUM  AUSTRALis,  Lamarck. 

1839.    Triton  australe,  Lamarck.     Anim.  S.  Vert.  (Desh. 
&  Edw.  ed.),  vol.  iii.,  p.  722. 

1843.  Triton  australe,  Lamarck.     Anim.  S.  Vert.  (Desh. 

ed.),  vol.  ix.,  p.  625,  No.  3. 
Triton    australis,    Kiener.     Coq.   Viv.,    Triton,   p. 
32,  No.  24,  pi.  3,  f.  1. 

1844.  Triton  australis,  Reeve.     Conch.  Icon.,  Triton,  No. 

12,  pi.  4,  f.  12a,  and  pi.  5,  f.  12b. 
1855.    Triton    australis,    Sowerby.       Genera    of    Shells, 

Triton,  pi.  1. 
1878.    Triton  australis,  Kobelt.     Conch.  Cab.  (ed.  Kuster), 

vol.  iii.,  Triton,  p.  174,  No.  15,  pi.  50. 

1880.  Tritonium  australis,  Hutton.     N.Z.  Moll.,  p.  63. 

1881.  Triton   australis,  Tryon.     Man.    Conch.^    vol.    iii., 

pi.  4,  f.  23. 

Hab. — Portland. 

Obs. — Professor  Tate  and  Mr.  Adcock  apparently  regard 
Triton  nodiferus,  Lamarck,  or  T.  nodifer,  Lamarck,  as  the  same 
shell  as  the  above  species  as  evidenced  by  the  list  of  Aquatic 
Mollusca  of  South  Australia,  and  tliey  also  include  T.  saulisB, 
Reeve,  in  the  synonymy.  In  our  opinion  it  is  doubtful  that 
T.   nodifer.  Lam.,  and  T.  sauliaj.  Reeve,  are  identical,  and  we 
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cannot  concede  that  T.  anstralis  is  also  identical  and  therefore 
refer  to  it  as  above. 

LoTORiUM  SUBDISTORTUM,  Lamarck. 

1822.    Triton  subdistortum,   Lamarck.     Anim.   S.  Vert., 

vol.  vii.,  p.  186,  and  1843  (ed.  Desh.),  vol.  ix., 

p.  638,  No.  23. 

Triton   subdistortum,    Kiener.     Coq.  Viv.,   p.   37, 

No.  29,  pi.  16,  f.  2. 

1844.    Triton  subdistortum,  Reeve.     Conch.  Icon.,  vol  ii., 

pi.  1,  f.  2a,  b. 
1878.    Triton   subdistortum,    Kobelt.     Conch.    Cab.    (ed. 
Kuster),  Triton,  pp..  216,  267,  pi.  70,  f.  5,  6 
(not  pi.  61,  f.  1-2). 
1881.    Triton  subdistortus,  Tryon.     Man.  Conch.,  vol.  iii., 

p.  11,  pi.  3,  f.  18. 
1886.    Triton   subdistortus,    Watson.      Chall.    Zool.,    vol. 
XV.,  p.  390,  No.  2. 
Hab. — Off  East  Moncoeur  Island,  Bass  Straits  (Challenger); 
Airey's    Inlet ;      Flinders,     Western    Port ;    Lakes      Entrance, 
Gippsland. 

LoTOBiUM  BASSi,  Angas. 

1869.    Triton  bassi,  Angas.      P.Z.S.  Lond.,  p.  45,  pi.   2, 

f.  2. 
1878.    Triton  bassi,  Kobelt.      Conch.  Cab.  (ed.  Kuster), 

vol.  iii.,  p.  249,  No.  97,  pi.  68,  f.  2,  3. 
1881.    Triton  bassi,  Tryon.     Man.  Conch.,  vol.  3,  p.  11, 
pi.  3,  f.  20. 
Hab. — Corner    Inlet,     Bass    Straits    (J.    Brazier),    Flinders, 
Western  Port. 

LoTORiUM  SPBNGLERI,  Chemnitz. 

Murex    cutaceus,   Chemnitz   (non  Linn^).     Conch.   Cab., 

vol.  x.,  p.  266,  pi.  163,  f.  1559,  1560. 
1795.    Murex  spengleri,  Chemnitz.     Conch.  Cab.,  vol.  xi., 

p.  117,  pi.  191,  f.  1839,  1840. 
1822.    Triton     spengleri,    Lamarck.     Anim.     S.     Vert., 

vol.  vii.,  p.  181. 
1833.    Triton  spengleri,  Quoy  and  Gaimard.     Astrolabe, 

Zool.,  vol.  ii.,  p.  538,  pi.  40,  f.  1,  2. 
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1843.  Triton  spengleri,  Lam.  (ed.  Desh.).     Vol.  ix.,  p.  627, 

sp.  6. 

1844.  Triton   spengleri,   Reeve.     Conch.    Icon.,    vol.    ii., 

pi.  11,  f.  36. 
1857.     Tritonium      barthelemyi,     Bernardi.       Jour.     d. 

Conch.,  vol.  vi.,  p.  54,  pi.  1,  f.  1. 
1864.    Triton   waterhousei,   Adams   and   Angas.     P.Z.S. 

Lond.,  p.  35  (without  figure). 
1873.    Triton  spengleri,  Hutton.    .Cat.  N.Z.  Moll.,  p.  13, 

No.  32. 
1878.    Triton  strangei,  Adams  and  Angas.     P.Z.S.  Lond., 

pi.  50,  f.  16. 
1878.    Triton  spengleri,  Kobelt.     Conch.  Cab.,  (ed.  Kus- 

ter).     Vol.  3,  p.  166,  pi.  44,  f.  5,  6,  pi.  45, 

f.  5,  6. 
1878.    Triton  barthelemyi,  Kobelt.     M,  p.  222,  No.  65, 

pi.  62,  f.  1. 
1878.    Triton  strangei,  Kobelt.     M,  p.  269. 
1878.    Triton  waterhousei,  Kobelt.     M,  p.  257,  No.  107, 

pi.  69,  f.  1,  2. 

1880.  Tritonium  spengleri,  Hutton.     N.Z.  Moll.,  p.  64. 

1881.  Triton   spengleri,   Tryon.     Man.  Conch.,   vol.  iii., 

p.  16,  pi.  9,  f.  61. 
1881.    Triton    strangei,    Tryon.     Man.    Conch.,    vol.    iii., 

p.  17,  pi.  9,  f.  67. 
1881.    Triton  barthelemyi,  Tryon.     Man.  Conch.,  vol.  iii., 

p.  17,  pi.  10,  f.  69. 

1886.    Triton  spengleri,  Watson.     Chall.  ZooL,  vol.  xv., 

p.  393,  No.  5. 

Hab. — Port    Phillip    Bay,   Western    Port,   Gippsland    Coast, 

Barwon  Heads,  Polwarth  Coast,  Cape  Otway,  Warrnambool,  etc. 

Obs. — This  shell  is  very  common  with  us  at  almost  every  point 

of  our  coast,  and  as  a  consequence  large  series  of  specimens  can 

be  obtained  with  very  little  difficulty.      When  a  series  is  studied 

the  great  amount  of  variation  to  which  the  species  is  subject  can 

be  readily  seen,  whereas  when  a  small  number  of  specimens  are 

examined  there  appears  to  be  several  distinct  species  represented. 

We  have,  as  may  be  seen  above,  lumped  a  number  of  species  as 

identical  with  T.  spengleri,  because  we  have  been  unable  to  find 
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constant  characters  to  distinguish  them,  and  have  been  able  to 
bridge  over  all  the  gaps  between  the  extremes  of  variation  by 
serial  specimens.  Thus  the  main  features  of  diflFerence  between 
T.  waterhousei  and  T.  spengleri,  drawn  attention  to  in  the 
original  description  of  the  former  by  Messrs.  Adams  and  Angas 
are  that  T.  waterhousei  has  a  squamato-pilose  epidermis,  a  broad 
flattened  varix  to  the  outer  lip,  double  lirse  on  the  whorls,  and  a 
smootli  inner  lip  anteriorly.  Although  specimens  of  this  type 
can  be  obtained,  still  with  the  intermediate  forms,  we  have  been 
compelled  to  regard  them  as  the  same  species.  T.  barthelemyi, 
Bernardi,  appears  to  us  to  be  but  one  of  the  senile  types  of 
T.  spengleri,  and  we  have  no  hesitation  whatever  in  including  it 
as  a  synonym.  T.  straugei,  Adams  and  Angas,  is  also  a  synonym, 
having  been  founded  upon  a  young  specimen  with  a  perfect  and 
characteristic  embryo ;  this  portion  of  the  larger  and  more  adult 
specimens  being  almost  always  different  in  appearance  on  account 
of  erosion  or  corrosion. 

LoTORiUM  EXARATUM,  Reeve. 

1844.    Triton  exaratus.  Reeve.     P.Z.S.  Lond.,  p.  116. 
1844.    Triton  exaratus,  Reeve.    Conch.  Icon.,  pi.  13,  f.  50. 
1878.    Triton  exaratus,  Kobolt.     Conch.  Cab.,  p.  231,  pi. 

64,  f.  6,  7. 
1881.    Triton  exaratus,  Tryon.      Man.  Conch.,  vol.  iii.,  p. 
22,  pi.  12,  f.  102-104. 
Hab.— Port  Fairy  (Rev.  T.  Whan),  San  Remo. 

LoTORiUM  EBURNEUM,   Reeve. 

1844.    Triton  eburneus.  Reeve.     P.Z.S.  Lond.,  p.  118. 
1844.    Triton  eburneus.  Reeve.     Conch.  Icon.,  pi.  17,  f.  69. 
1878.    Triton  eburneus,  Kobelt.     Conch.  Cab.,  p.  221,  pi. 

61,  f.  9. 
1881.    Triton  eburneus,  Tryon.       Man.    Conch.,  vol.  iii., 
p.  24,  pi.  13,  f.  115. 
Hab. — Port   Phillip,   Western    Port,   Bar  won    Heads,   Puebla 
Coast,  Airey's  Inlet,  Lome,  etc. 

Obs. — The  habitat  of  this  species  is  given  by  Reeve  on  the 
authority  of  Cuming  as  Island  of  Ticao,  Phillipines ;  at  the  same 
time,  however,  he  mentions  that  the  shell  has  somewhat  the 
form  of  the  New  Holland  species  T.  Quoyi.     With  the  latter 
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remark  we  are  very  much  inclined  to  agree,  and  though  at 
present  we  refer  to  it  above  as  a  distinct  species,  we  think  it 
not  unlikely  that  the  discovery  of  further  forms  may  considerably 
tone  down  the  differences,  if  not  entirely  bridge  over  the  gaps. 

LoTORiUM  VERRUcosuM,  Reeve. 

1844.    Triton  verrucosus.  Reeve.     P.Z.S.  Lond.,  p.  118. 

1844.    Triton  quoyi,  Reeve.     Id.,  p.  118. 

1844.    Triton  verrucosus,  Reeve.      Conch.  Icon.,  vol.  ii., 

pi.  17,  f.  71. 
1844.    Triton  quoyi.  Reeve.     Id.,  pi.  19,  f.  93. 
1878.    Triton  quoyi,  Kobelt.     Conch.  Cab.,  p.  188,  pi.  52, 

f.  6,  7. 
1878.    Triton  verrucosus,  Kobelt.      Id.,  vol.  iii.,  p.  232, 

pi.  64,  f.  9. 
1881.    Triton  quoyi,  Tryon.     Man.  Conch.,  vol.  iii.,  p.  24, 

pi.  13,  f.  116. 
1881.  Triton  verrucosus  Tryon.  Id.,  f.  117. 
Hab. — Very  common  all  along  the  Victorian  Coast. 
Obs. — This  shell  is  one  of  the  commonest  along  our  shores,  and 
as  is  generally  the  case  with  large  numbers  of  representatives  the 
variations  apart  from  abnormal  developments  become  perplexing. 
We  cannot  see  any  good  reasons  for  considering  T.  quoyi  and 
T.  verrucosus  as  distinct  species,  even  Reeve  himself  states  that 
**  care  must  be  taken  not  to  confound  this  shell  {i.e.,  T.  verru- 
cosus), with  the  lesser  New  Holland  species,  Triton  quoyi." 
As  both  these  species  were  described  at  the  same  time  priority 
can  only  be  given  to  that  name  which  appears  first.  The  more 
carefully  this  species  is  examined  the  more  one  is  compelled  to 
accept  the  above  as  the  most  convenient  and  useful  conclusion, 
especially  in  view  of  the  variation  allowances  that  we  have  had 
to  make  in  the  case  of  other  species  of  this  genus. 

Genus  Colubraria,  Schumacher,  1817. 

CoLUBRARiA  BEDNALLi,  Brazier. 

1875.    Triton    (Epidromus)    bednalli.    Brazier.      P.L.S., 

N.S.W.,  p.  6. 
1875.    Pisania  tasmanica,  T.  Woods.     P.R.S.  Tas.,  p.  134. 
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1831.  Triton  (Epidromus)  bednalli,  Tryon.    Man.  Conch., 

vol.  iii.,  pp.  32  and  225,  pi.  85,  f.  576. 
Hab. — Port  Phillip,  Corio  Bay,  Western  Port,  Puebla  coast. 

Sub-genus  Argobuccinum,  Klein,  1753. 

LoTORiUM  (Argobuccinum)  ARGUS,  Gmelin. 

Murex  argus,  Gmelin.     Syst.  Nat.,  p.  3547,  No.  78, 
and    Chemnitz,  Conch.  Cab.,  vol.  iv.,    p.  75, 
pi.  127,  f.  1223. 
1822.    Ranella  argus,  Lamarck.     Anim.  S.  Vert.,  vol.  vii., 
p.  151. 

1832.  Triton   ranelliformis   King.     Zool.    Jour.,  vol.  v., 

p.  347. 
1839.    Ranella  argus,  Lamarck,  (Desh.  and  Edward's  3rd 
ed.).     Vol.  iii.,  p.  694. 

1843.  Ranella   argus,    Lamarck   (ed.    Desh.).     Vol.    ix., 

p.  543,  sp.  4,  and  Ranella  vexillum,  p.  553, 
sp.  20. 

Ranella  argus,  Deshayes.  Encycl.  meth.,  vol.  iii., 
p.  878,  sp.  3,  pi.  414,  f.  3. 

Ranella  argus,  Kiener.  Icon.  Coq.  Viv.,  p.  31, 
sp.  23,  pi.  8,  f.  1. 

Ranella  vexillum,  Sowerby.  Conch.  Illus.,  Ran- 
ella, pi.  1,  f.  3. 

Ranella  kingii,  d'Orbigny.  Am^r.  m^rid.,  vol.  5, 
p.  451. 

1844.  Ranella  argus.  Reeve.     Conch.  Icon.,  vol.  ii.,  pi.  3, 

f.  12,  and  Ranella  vexillum,  f.  13.  • 
Bursa  (ApoUon)  proditor,  v.  Frauenfeldt.     Novara, 
Moll.,  p.  4,  pi.  1,  f.  1. 

1873.    Ranella  vexillum,  Hutton.     Cat.  N.Z.  Moll.,  p.  13, 

1876.  Rivnella  (Apollon)  argus,  Kobelt.  Jahrb.  deutsch 
malak.  Gesell.,  p.  326,  sp.  1,  and  Ranella  (Ap- 
polon)  proditor,  sp.  3,  and  R.  vexillum,  sp.  4. 

1878.  Ranella  argus,  Kobelt.  Conch.  Cab.  (ed.  Kuster), 
p.  125,  sp.  2,  pi.  37,  f.  5,  6,  and  Ranella  vex- 
illum, p.  126,  sp.  3,  pi.  38a^  f.  1-3. 

1880.    Ranella  vexillum,  Hutton.     N.Z.  Moll.,  p.  65. 
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1881.    Ranella     (Argobuccinum)     argus,     Try  on.     Man. 

Conch.,  vol.  iii.,  p.  44,  pi.  24,  f.  61-65. 
1886.    Ranella    (Argobuccinum)  argus,  Watson.     Chall., 
Zool.,  vol.  XV.,  p.  400,  No.  6. 
Hab. — Port  Fairy,  Flinders,  Western  Port. 
Obs. — Mr.  G.  F.  Harris  in  his  recent  catalogue  of  the  Tertiary 
Mollusca  of  Australasia  published  by  the  British  Museum  uses 
Apollo,  Montfort,  (em.  Harris)  instead  of  Argobuccinum,  but  as 
there  seems  to  be  some  confusion  about  the  matter  we  prefer  to 
refer  to  our  species  as  above  for  the  present. 

LoTORiUM  (Argobuccinum)  leucostoma,  Lamarck. 

1822.    Ranella    leucostoma,    Lamarck.     Anim.    S.  Vert., 

vol.  vii.,  p.  150. 
1833.    Triton  leucostomum,  Quoy  and  Gaimard.     Astro- 

labej  Zool.,  vol.  ii.,  p.  546,  pi.  40,  f.  3-5. 
1839.    Ranella  leucostoma,  Lamarck  (Desh.  and  Edw.,  ed. 

3),  vol.  iii.,  p.  693. 

1843.  Ranella  leucostoma,  Lamarck  (Desh.  ed.),  vol.  ix., 

p.  542,  sp.  2. 
Ranella  leucostoma,  Kiener.     Icon.  Coq.  Viv.,  p. 
29,  sp.  21,  pi.  9,  f.  1. 

1844.  Ranella  leucostoma,  Reeve.     Conch.  Icon.,  vol.  ii., 

pi.  1,  f.  4. 
1873.    Ranella   leucostoma,    Hutton.      Cat.    N.Z.    Moll., 

p.  13. 
1878.    Ranella   leucostoma,    Kuster.       Conch.    Cab.    (ed. 

Kuster),  p.  127,  sp.  2,  pi.  37a,  f.  4. 
1860.    Renella  leucostoma,  Hutton.     N.Z.  Moll.,  pp.  64, 

202. 
1881.    Ranella  (Argobuccinum)  leucostoma,  Tryon.    Man. 

Conch.,  vol.  iii.,  p.  42,  pi.  23,  f.  53,  54. 
1886.    Ranella     (Argobuccinum)     leucostoma,     Watson. 
Chall.  Zool.,  vol.  XV.,  p.  401,  No.  7. 
Hab. — Portland  ;  Lakes  Entrance,  Gippsland  Coast. 
Obs. — The  Rev.  R.   Boog  Watson  states  in  the   Challenger 
Report  that  he  very  much  doubts  the  identification  of  the  Nev 
Zealand  shells  with  this  species.    About  our  specimens,  hp: 
there  can  be  no  doubt  as  they  agree  exactly  with  tl     "' 
descriptions  and  with  the  Port  Jackson  examples 
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Family  Fasciolarid^. 

Genus  FUSUS  (Klein,  1753),  Lamarck,  1801. 

Fusus  NOViEHOLLANDi^,  Reeve. 

1847.    Fusus  novaehollandise,  Reeve.      Conch.   Icon.,   vol. 
iv.,  p.  197,  pi.  18,  f.  70. 

1880.  Fusus    novsehollandise,    Sowerby.      Thes.    Conch., 

vol.  iv.,  pts.  XXXV.  and  xxxvi.,  p.  73,  pi.  408, 
bis  (Fusus,  4),  f.  26. 
Fusus  novaehoUandiae,    Kobelt.     Conch.   Cab.   (ed. 
Kuster),  p.  194,  sp.  53,  pi.  63,  f.  1. 

1881.  Fusus  spectrum,   var.   Tryon.     Man.  Conch.,   vol. 

iiL,  p.  58,  pi.  33,  f.  108,  and  pi.  37,  f.  137. 
1886.    Fusus  novsehollandije,  Watson.     Chall.  Zool.,  vol. 
XV.,  p.  194,  No.  7. 
Hab. — Off    East    Moncoeur  Island,   Bass    Strait,    38    to    40 
fathoms,    sand    and    shells    (Challenger).     Snake   Island,    Port 
Albert ;  Lakes  Entrance,  Gippsland. 

Fusus  AUSTRALTS,  Quoy  and  Gainiard. 

1833.    Fusus  australis,   Quoy  and  Gainiard.      Astrolabe, 

vol.  ii.,  p.  495,  pi.  34,  f.  9-14. 
1847.    Fusus  crebriliratus.  Reeve.     Conch.  Icon.,  vol.  iv., 

sp.  20. 
1847.    Fusus  aureus.  Reeve.     Conch.  Icon.,  vol.  iv. 
1880.    Fusus  crebriliratus,  Sowerby.     Thes.  Conch.,  vol. 

iv.,  p.  77,  pi.  410  (Fusus  6),  f.  49,  50. 

1880.  Fusus  crebriliratus,  Sowerby.      Id,,  pi.  410,  f.  51. 
Fusus  crebriliratus,  Kobelt.     Conch.  Cab/,  vol.  iii., 

p.  177  ;  Fusus,  No.  35,  pi.  55,  f.  3. 

1881.  Fusus   australis,  Tryon.      Man.    Conch.,   vol.   iii., 

p.  55,  pi.  34,  f.  113,  116,  118. 
Hab. — Gippsland  Coast. 

Obs. — In  Mr.  D.  J.  Adcocks  list  of  the  Aquatic  MoUusca  of 

South  Australia,   the  following  are  given  as  synonyms  of  the 

above  : — F.   marmoratus,    Philippi ;    F.   rudicostatus,    Sowerby ; 

\R  ItBvigatus,  Sowerby,  and  F.  nodocinctus,  A.  Adams  (?  Philippi), 

'*"tirely  u**°ble  to  accept  this  synonymy  as  correct, 
e  them  out  of  consideration. 
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Fusus  PYRULATUS,  Recve. 

1847.  Fusus  pyrulatus,  Reeve.      Conch.   Icon.,  voL    iv., 

pi.  13,  f.  50a,  b. 

1848.  Fusus   ustulatus.    Reeve.       Conch.    Icon.,    pi.    17, 

f.  66. 
1875.    Fusus  legrandi,  T.  Woods.     P.KS.  Tas.,  pp.  137, 

138. 
1880.     Fusus  ustulatus,  Sowerby.     Thes.  Conch.,  voL  iv., 

p.  77,  pi.  410  (Fusus  6),  £.  48. 

1880.  Pyrula  pyrulatus,  Sowerby.     /^.,  pt.  xxxvL,  p.  99, 

pi.  411  (Fusus  7),  f.  74. 

1881.  Fusus  ustulatus,  Tryon.      Man.  Conch.,  voL  iii., 

p.  66,  pi.  39,  f.  170. 
1881.    Fusus  pyrulatus,  Tryon.     Id.,  pi.  39,  f.  171-2. 

Fusus  pyrulatus,  Kobelt.    Conch.  Cab.  (ed.  Kuster), 
p.  145,  pi.  46,  f.  2,  3. 
1886.    Fusus  pyrulatus,  Watson.      Chall.  Zool.,  voL  xv., 

p.  192,  No.  3. 
1891.    Siphonalia   (Austrofusus)   sulcata,   Tate  (non  La- 
marck).   T.R.S.,  S.A.,  vol.  xiv.,  pt.  iL,  p.  257. 
1891.   Siphonalia  (Austrofusus)  pyrulata,  Tate.     T.R.S., 

S.A.,  vol.  xiv.,  pt.  iL,  p.  257. 
1895.    Fusus  pyrulatus,  Verco.      T.R.S.,  S.A.,  vol.  xix., 
pt  i.,  p.  104,  pi.  3,  f.  5  (Dentition). 
Hab.— Off    East    Moncoeur   Island,    Bass   Strait,    38   to   40 
fathoms,  sand  and  shells  (Challenger);   Port  Phillip,  Flinders, 
Western  Port,  Corio  Bay,  Outer  Geelong  Harbour,  Port  Fairy 
(Rev.  W.  T.  Whan). 

Obs. — Making  the  same  variation  allowances  as  have  been  found 
necessary  in  the  case  of  many  of  our  other  species,  we  find  that 
we  cannot  do  otherwise  than  regard  F.  ustulatus.  Reeve,  as  but 
a  variation  of  F.  pyrulatus,  Reeve,  and  F.  legrandi,  T.  Woods, 
must  also  be  included  in  the  synonymy. 

Fusus  DUNKEBi,  Jonas. 

1844.    Fusus  dunkeri,  Jonas.     Malak.  Beitrag.,  p.  129  ; 

Abbild.  Phil.,  etc.,  vol.  ii.,  p.  191,  pi.  4,  f.  4. 
1847.    Fusus  taylorianus.  Reeve.     Conch.  Icon.,  sp.  85. 
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1865.    Siphonalia  fuscozonata,   Angas.     P.Z.S.  Lond.,  p. 
b%,  pi.  2,  f.  7-8. 

1880.  Fusus  taylorianus,   Sowerby.      Thes.   Conch.,  vol. 

iv.,  p.  84,  pi.  8,  f.  89. 

1881.  Fusus  dunkeri,  Tryon.     Man.   Conch.,  vol.  iii.,  p. 

60,  pi.  37,  f.  142. 
1881.    Siphonalia  fuscozonata,  Tryon.      Man.  Conch.,  Id,^ 

p.  134,  pi.  55,  f.  361. 
1893.    Peristernia  fuscozonata,  Adcock.    Cat.  Mar.  Shells 

of  S.A.,  Adelaide,  p.  4. 
1895.    Fusus  dunkeri,  Verco.     T.R.S.,  S.A.,  vol.  xix.,  pt. 

i.,  p.  106,  pi.  3,  f.  6  (Dentition). 
Hah. — Sandringham  ;    Port  Phillip  Bay. 

Genus  Fasciolaria,  Lamarck,  1801. 

Fasciolaria  coronata,  Lamarck. 

1822.    Fasciolaria  coronata,  Lamarck.      Anim.  S.  Vert., 

vol.  vii.,  p.  120. 
1839.    Fasciolaria  coronata,   Lamarck.      Id,    (Desh.   and 

Edw.  ed.  3),  p.  655. 
1843.    Fasciolaria  coronata,   Lamarck.      Id,   (Desh.  ed.), 
vol.  ix.,  p.  435,  sp.  6. 
Fasciolaria   coronata,    Kiener.       Icon.    Coq.   Viv., 

p.  9,  sp.  6,  pi.  9,  f.  1. 
Fasciolaria    fusiformis,    Valenciennes,    in    Kiener. 

Coq.  Viv.,  p.  13,  pi.  4,  f.  2. 
Fasciolaria  coronata,  Reeve.     Conch.  Icon.,  vol.  ix., 

pi.  6,  f.  14. 
Fasciolaria   coronata,   Kobelt.      Conch.   Cab.   (ed. 
Kuster),  p.  150,  sp.  17,  pi.  27,  f.  1,  2. 
1881.    Fasciolaria  coronata,  Tryon.    Man.  Conch.,  vol.  iii., 
p.  77,  pi.  63,  f.  34. 

1881.  Fasciolaria  fusiformis,  Tryon.      Man.  Conch.,  vol. 

iii.,  pi.  61,  f.  18,  also  f.  19. 

1882.  Fasciolaria  coronata,  Sowerby.     Thes.  Conch.,  pt. 

xxxvii.,   p.   10,   sp.   3,  pi.  424  bis.   (i.  Gen.), 
f .  3. 

13 
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1882.    Fasciolaria   fusiforinis,   Sowerby.      Id,,  p.   10,   pi. 

424,  f.  4. 
1886.    Fasciolaria  coronata,  Watson.      Chall.  ZooL,   vol. 

XV.,  p.  241. 
1895.    Fasciolaria  fusiform  is,  Verco.    T.R.S.,  S.  A^,  p.  106, 
also  F.  coronata,  p.  107. 
Hab. — Very  common  in  all   the  rocky  pools  along  the  Vic- 
torian coast. 

Obs. — There  has  been  considerable  confusion  about  this 
species  and  its  fusiform  varieties.  We  are  however  only  able  to 
recognise  one  species  of  this  genus  up  to  the  present.  In 
Sowerby's  Thesaurus  conchyliorum  the  shell  figured  on  plate  427, 
figure  31,  is  stated  to  be  a  copy  of  Kiener's  figure  of  the  type  in 
the  French  Museum.  This  shell  we  do  not  appear  to  have.  On 
plate  424,  figure  4,  however,  a  shell  is  figured  as  F.  fusiformis  as 
identified  by  Reeve,  and  is  in  the  British  Museum.  This  form 
we  can  obtain,  but  it  is  rare  and  seems  to  be  a  dwarfed  form  of 
F.  coronata,  Lamarck.  This  shell  is  also  figured  in  Tryon's 
Manual  of  Conchology  on  plate  61,  figure  18.  In  addition  Try  on 
figures  a  shell  under  the  name  of  F.  fusiformis,  Val.,  on  plate  61, 
figure  19,  which  is  but  a  variation  of  F.  coronata,  Lamarck. 

Genus  Latirus,  Montfort,  1810. 

Latirls  clarkei,  T.  Woods. 

1875.    Siphonalia  clarkei,  T.  Woods.     P.R.S.  Tas.,  p.  138. 
1875.    Siphonalia  turrita,  T.  Woods.     M,  pp.  138,  139. 
1893.    Peristernia    clarkei,   Adcock.       Cat.    Mar.    Shells 
S.A.,  p.  4. 
Hab. — Port  Phillip  Bay,  Western  Port. 

Obs. — The  characters  of  this  shell  do  not  seem  to  exactly 
warrant  its  location  in  the  genus  Peristernia.  Pending  further 
investigation  it  may  perhaps  be  convenient  to  refer  to  it  as 
above. 

Family  BucciNiDiE. 

Genus  Siphonalia,  A.  Adams,  1863. 

Siphonalia  dilatata,  Quoy  and  Gahuard. 

1833.    Fusus  dilatatus,  Quoy  and  Gaimard.      Astrolabe^ 
ZooL,  vol.  ii.,  p.  498,  pi.  34,  f.  15,  16. 
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1847.    Fusus  dilatatus,  Reeve.     Conch.  Icon.,  f.  49. 

1847.    Fusus  pastinaca,  Reeve.     Id.,  f.  50. 

1863.    Fusus   tasmaniensis,    Adams   and   Angas.     P.Z.S. 

Lond.,  p.  421,  pi.  37,  f.  1. 
1873.    Fusus  dilatatus,  Hutton.     Cat.  N.Z.  Moll.,  p.  8. 
1880.    Fusus  tasmaniensis,  Sowerby.     Thes.  Conch.,  p.  70, 

pi.  5,  f.  43. 
1880.    Fusus  pastinaca,  Sowerby.     Thes.  Conch.,  vol.  iv., 

p,  82,  pi..  7,  f.  75. 
1880.    Fusus  dilatatus,  Sowerby.     Id.,  pi.  7,  f.  76. 

1880.  Neptunsea  dilatata,  Hutton.     KZ.  Moll.,  p.  50. 

1881.  Siphonalia  maxima,  Tryon.     Man.  Conch.,  p.  135, 

pi.  54,  f.  335. 
1891.    Siphonalia  oligostira,  Tate.    T.R.S.,  S.A.,  vol.  xiv., 
p.  258,  pi.  11,  f.  6. 

Hab. — Port  Phillip  Bay,  Western  Port,  Gippsland  Coast, 
Port  Albert,  off  Lakes  Entrace,  etc.,  Warrnambool  and  Port 
Fairy. 

Obs. — In  this  case  also  considerable  lumping  is  necessary, 
especially  in  view  of  what  is  now  commonly  accepted  by  many 
as  simple  variation  in  very  common  species.  The  very  large 
form  of  this  species  S.  maxima  is  not  by  any  means  common,  but 
is  usually  obtained  off  Cape  Schanck,  or  in  the  neighbourhood  of 
the  Ninety-Mile  Beach,  Gippsland,  and  at  first  sight  it  would 
certainly  appear  to  be  a  good  species,  but  many  links  seem  to 
undoubtedly  connect  it  with  S.  dilatata.  F.  pastinaca.  Reeve, 
and  F.  tasmaniensis,  Adams  and  Angas,  are  also  forms  insepar- 
able from  the  above.  Siphonalia  oligostira,  Tate,  is  a  form  which 
can  be  obtained  at  Warrnambool  and  Port  Fairy,  as  well  as  in 
South  Australia ;  and  is  but  a  relatively  non  costate,  fusiform 
variety,  and  bears  exactly  the  same  relation  to  the  ordinary  type 
of  S.  dilatata,  Quoy  and  Gaimard,  as  the  fusiform  variety  of 
Fusus  coronata,  Lamarck,  commonly  referred  to  as  F.  fusiformis, 
does  to  its  ordinary  coronate  type.  As  we  have  already  admitted 
this  variation  in  the  case  of  the  Fusus  we  cannot  possibly  neglect 
it  in  this  instance.  Fusus  adustus,  Philippi,  may  also  be  a 
synonym  of  this  species. 


ISA 
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remark  we  are  very  much  inclined  to  agree,  and  though  at 
present  we  refer  to  it  above  as  a  distinct  species,  we  think  it 
not  unlikely  that  the  discovery  of  further  forms  may  considerably 
tone  down  the  differences,  if  not  entirely  bridge  over  the  gaps. 

LoTORiUM  VERRUcosuM,  Reeve. 

1844.    Triton  verrucosus,  Reeve.     P.Z.S.  Lond.,  p.  118. 

1844.    Triton  quoyi,  Reeve.     /^.,  p.  118. 

1844.    Triton  verrucosus,  Reeve.      Conch.  Icon.,  vol.  ii., 

pi.  17,  f.  71. 
1844.    Triton  quoyi,  Reeve.     /^.,  pi.  19,  f.  93. 
1878.    Triton  quoyi,  Kobelt.     Conch.  Cab.,  p.  188,  pi.  52, 

f.  6,  7. 
1878.    Triton  verrucosus,  Kobelt.      Id,^  vol.  iii.,  p.  232, 

pi.  64,  f.  9. 
1881.    Triton  quoyi,  Tryon.     Man.  Conch.,  vol.  iii.,  p.  24, 

pi.  13,  f.  116. 
1881.  Triton  verrucosus  Tryon.  7i/.,  f.  117. 
Hab. — Very  common  all  along  the  Victorian  Coast. 
Obs. — This  shell  is  one  of  the  commonest  along  our  shores,  and 
as  is  generally  the  case  with  large  numbers  of  representatives  the 
variations  apart  from  abnormal  developments  become  perplexing. 
We  cannot  see  any  good  reasons  for  considering  T.  quoyi  and 
T.  verrucosus  as  distinct  species,  even  Reeve  himself  states  that 
*'  care  must  be  taken  not  to  confound  this  shell  (i.e.^  T.  verru- 
cosus), with  the  lesser  New  Holland  species,  Triton  quoyi." 
As  both  these  species  were  described  at  the  same  time  priority 
can  only  be  given  to  that  name  which  appears  first.  The  more 
carefully  this  species  is  examined  the  more  one  is  compelled  to 
accept  the  above  as  the  most  convenient  and  useful  conclusion, 
especially  in  view  of  the  variation  allowances  that  we  have  had 
to  make  in  the  case  of  other  species  of  this  genus. 

Genus  Colubraria,  Schumacher,  1817. 

CoLUBRARiA  BEDNALLi,  Brazier. 

1875.    Triton    (Epidromus)    bednalli.    Brazier.      P.L.S., 

N.S.W.,  p.  6. 
1875.    Pisania  tasmanica,  T.  Woods.     P.R.S.  Tas.,  p.  134. 
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1859.    Pseudoliva     australis,     Sowerby.      Thes.    Conch., 
vol.  iii.,  pt.  xix.,  p.  73,  sp.  2,  pi.  216,  f.  7,  8. 
Eburna   australis.  Reeve.      Conch.  Icon.,  vol.  v., 
pi.  1,  f.  4. 

1880.  Eburna   australis,    Lobbecke   and   Kobelt.     Jahr. 

Malak.  Gesellsch,  p.  335,  No.  10,  pi.  7,  f.  5-8. 
Eburna  australis,  Kobelt.  Conch.  Cab.  (ed.  Kuster), 
Eburna  p.  6,  sp.  10,  pi.  71,  f.  7-9. 

1881.  Eburna  (Zemira)  australis.  Try  on.     Man.  Conch., 

vol.  iii.,  p.  213,  pi.  82,  f.  474. 
1886.    Eburna  (Zemira)  australis,  Watson.     Chall.  ZooL, 
vol.  XV.,  p.  222. 
Hab. — Off  East  INIoncoeur   Island,  Bass  Strait,    38   fathoms 
sand  and  shells  (Challenger).     Dredged  alive  in  Western  Port 
by  Mr.  C  Gabriel. 

Genus  Phos,  Montfort,  1810. 

Phos  senticosus,  Linn^. 

Murex  senticosus,   Linne.      Syst.  Nat.,  ed.  xii.,  p. 

1220,  No.  546. 
Turbo  senticosus,  Chemnitz.     Conch.  Cab.,  vol.  iv., 

p.  308,  pi.  155,  f.  1466,  1467. 
Murex  senticosus,  Chemnitz.     Id.,  vol.  xi.,  p.  132, 

pi.  143,  f.  1864-1866. 
1822.    Cancellaria  senticosa,  Lamarck.      Anira.  S.  Vert., 

vol.  vii.,  p.  111. 
Buccinum   senticosum,  Kiener.     Icon.   Coq.   Viv., 

p.  26,  sp.  27,  pi.  9,  f.  31.    - 
1833.    Buccinum  senticosum,  Quoy  and  Gaimard.     Astro- 
labe, vol.  ii.,  p.  453,  pi.  31,  f.  1-4. 
1843.    Cancellaria  senticosa,  Lamarck.     Anim.  S.  Vert., 

(ed.  Desh.),  vol.  ix.,  f.  406. 
1850.    Phos  senticosus,  A.  Adams.     P.Z.S.,  p.  153,  sp.  1. 
1859.    Phos  senticosus,  Sowerby.     Thes.  Conch.,  vol.  iii., 

pt.  xix.,  p.  89,  sp.  1,  pi.  221,  f.  8-11. 
1875.    Phos    senticosus.    Woodward.      Man.     Mollusca, 

p.  221,  pi.  5,  f.  18. 
1878.   Phos  senticosus,  E.  A.  Smith.    P.Z.S.  Lond.,  p.  811. 
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remark  we  are  very  much  inclined  to  agree,  and  though  at 
present  we  refer  to  it  above  as  a  distinct  species,  we  think  it 
not  unlikely  that  the  discovery  of  further  forms  may  considerably 
tone  down  the  differences,  if  not  entirely  bridge  over  the  gaps. 

LoTORiuM  VERRUCOSUM,  Reeve. 

1844.    Triton  verrucosus.  Reeve.     P.Z.S.  Lond.,  p.  118. 

1844.    Triton  quoyi,  Reeve.     Id.,  p.  118. 

1844.    Triton  verrucosus,  Reeve.      Conch.  Icon.,  vol.  ii., 

pi.  17,  f.  71. 
1844.    Triton  quoyi.  Reeve.     Id.,  pi.  19,  f.  93. 
1878.    Triton  quoyi,  Kobelt.     Conch.  Cab.,  p.  188,  pi.  52, 

f.  6,  7. 
1878.    Triton  verrucosus,  Kobelt.      Id.,  vol.  iii.,  p.  232, 

pi.  64,  f.  9. 
1881.    Triton  quoyi,  Tryon.     Man.  Conch.,  vol.  iii.,  p.  24, 

pi.  13,  f.  116. 
1881.  Triton  veiTucosus  Tryon.  Id.,  f.  117. 
Hab. — Very  common  all  along  the  Victorian  Coast. 
Obs. — This  shell  is  one  of  the  commonest  along  our  shores,  and 
as  is  generally  the  case  with  large  numbers  of  representatives  the 
variations  apart  from  abnormal  developments  become  perplexing. 
We  cannot  see  any  good  reasons  for  considering  T.  quoyi  and 
T.  verrucosus  as  distinct  species,  even  Reeve  himself  states  that 
*'  care  must  be  taken  not  to  confound  this  shell  (i.e.,  T.  verru- 
cosus), with  the  lesser  New  Holland  species,  Triton  quoyi." 
As  both  these  species  were  described  at  the  same  time  priority 
can  only  be  given  to  that  name  which  appears  first.  The  more 
carefully  this  species  is  examined  the  more  one  is  compelled  to 
accept  the  above  as  the  most  convenient  and  useful  conclusion, 
especially  in  view  of  the  variation  allowances  that  we  have  had 
to  make  in  the  case  of  other  species  of  this  genus. 

Genus  Colubraria,  Schumacher,  1817. 

CoLUBRARiA  BEDNALLT,  Brazier. 

1875.    Triton    (Epidromus)    bednalli,    Brazier.      P.L.S., 

N.S.W.,  p.  6. 
1875.    Pisania  tasmanica,  T.  Woods.     P.R.S.  Tas.,  p.  134. 
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Nassa  pauperata,  Lam. 

1822.    Buccinum  pauperatum,  L<im.     Anim.  S.  Vert.,  vol. 
vii.,  p.  278. 
Buccinum  pauperatum,  Lam.     Anim.  S.  Vert.,  vol. 

X.,  p.  183,  sp.  56. 
Buccinum  pauperatum,  Kiener.     Icon.  Coq.  Viv., 
p.  90,  sp.  89,  pi.  29,  f.  118. 
1851.    Nassa  pauperata,  A.  Adams.     P.Z.S.,  p.  95,  sp.  9. 
1853.    Nassa  pauperata,  Reeve.     Conch.  Icon.,  vol.  viii., 

pi.  5,  f.  27. 
1853.    Nassa  lirella.  Reeve.     Id.,  pi.  14,  f.  95. 
1865.    Nassa  (Niotha)  pauperata,  Angas.     P.Z.S.,  p.  163, 

No.  40. 
1867.    Nassa  (Niotha)  pauperata,  Angas.     P.Z.S.,  p.  190, 

No.  24. 
1882.    Nassa  (Niotha)  pauperata,  Tryon.     Man.   Conch., 

vol.  iv.,  p.  52,  pi.  16,  f.  288,  289  (?). 
1886.    Nassa  (Niotha)  pauperata,  Watson.     Chall.  Zool., 
vol.  XV.,  p.  176. 
Hab. — On  the  sand  banks  at  low  tide  Port  Phillip  generally  ; 
Western  Port;  Gippsland  Coast;  Port  Albert;  oflf  East  Moncoeur 
Islands,  38  fathoms  (Challenger) ;  Warrnambool,  Port  Fairy. 

Obs. — N.  Burchardi,  Dunker,  may  be  only  a  variety  of  this 
species.  Tryon*s  figures  need  some  checking,  f.  288  can  be 
accepted,  but  f.  289  to  291  are  very  doubtful. 

Nassa  labecula,  A.  Adams. 

1851.    Nassa  labecula,  A.  Ad.     P.Z.S.,  p.  98. 

1853.    Nassa  labecula.  Reeve.     Conch.  Icon.,  vol  viii.,  pi. 

25,  f.  166. 
1882.    Nassa  (Arcularia)  labecula,  Tryon.     Man.  Conch., 
vol.  iv.,  p.  26,  pi.  8,  f.  31. 
Hab.— Port  Phillip. 

Obs. — Tryon  says  N.  labecula,  A.  Adams  =  N.  jonasi,  Dunker; 
the  latter  species  however  we  have  b^n  unable  to  recognise 
among  our  shells. 

Nassa  rufocincta,  A.  Adams. 

1851.    Nassa  rufocincta,  A.  Adams.     P.Z.S.,  p.  106. 
1864.    Nassa  tringa,  Sowerby.     Jour.  d.  Conch.,  p.  272, 
pt.  10,  f.  7. 
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remark  we  are  very  much  inclined  to  agree,  and  though  at 
present  we  refer  to  it  above  as  a  distinct  species,  we  think  it 
not  unlikely  that  the  discovery  of  further  forms  may  considerably 
tone  down  the  differences,  if  not  entirely  bridge  over  the  gaps. 

LoTORiUM  VKRRUcosuM,  Reeve. 

1844.    Triton  verrucosus.  Reeve.     P.Z.S.  Lond.,  p.  118. 

1844.    Triton  quoyi.  Reeve.     Id.,  p.  118. 

1844.    Triton  verrucosus.  Reeve.      Conch.  Icon.,  vol.  ii., 

pi.  17,  f.  71. 
1844.    Triton  quoyi.  Reeve.     Id.y  pi.  19,  f.  93. 
1878.    Triton  quoyi,  Kobelt.     Conch.  Cab.,  p.  188,  pi.  52, 

f.  6,  7. 
1878.    Triton  verrucosus,  Kobelt.      Id.,  vol.  iii.,  p.  232, 

pi.  64,  f.  9. 
1881.    Triton  quoyi,  Tryon.     Man.  Conch.,  vol.  iii.,  p.  24, 

pi.  13,  f.  116. 
1881.  Triton  verrucosus  Tryon.  Id.,  f.  117. 
Hab. — Very  common  all  along  the  Victorian  Coast. 
Obs. — This  shell  is  one  of  the  commonest  along  our  shores,  and 
as  is  generally  the  case  with  large  numbers  of  representatives  the 
variations  apart  from  abnormal  developments  become  perplexing. 
We  cannot  see  any  good  reasons  for  considering  T.  quoyi  and 
T.  verrucosus  as  distinct  species,  even  Reeve  himself  states  that 
**  care  must  be  taken  not  to  confound  this  shell  (/>.,  T.  verru- 
cosus), with  the  lesser  New  Holland  species,  Triton  quoyi." 
As  both  these  species  were  described  at  the  same  time  priority 
can  only  be  given  to  that  name  which  appears  first.  The  more 
carefully  this  species  is  examined  the  more  one  is  compelled  to 
accept  the  above  as  the  most  convenient  and  useful  conclusion, 
especially  in  view  of  the  variation  allowances  that  we  have  had 
to  make  in  the  case  of  other  species  of  this  genus. 

Genus  Colubraria,  Schumacher,  1817. 

CoLUBRARiA  BEDNALLi,  Brazier. 

1875.    Triton    (Epidromus)    bednalli,    Brazier.      P.L.S., 

N.S.W.,  p.  6. 
1875.    Pisania  tasmanica,  T.  Woods.     P.R.S.  Tas.,  p.  134. 
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1831.  Triton  (Epidromus)  bednalli,  Try  on.    Man.  Conch., 

vol.  iii.,  pp.  32  and  225,  pi.  85,  f.  576. 
Hab. — Port  Phillip,  Corio  Bay,  Western  Port,  Puebla  coast. 

Sub-genus  Argobuccinum,  Klein,  1753. 

LoTORiuM  (Argobuccinum)  ARGUS,  Gmelin. 

Murex  argus,  Gmelin.     Syst.  Nat.,  p.  3547,  No.  78, 
and    Chemnitz,  Conch.  Cab.,  vol.  iv.,    p.  75, 
pi.  127,  f.  1223. 
1822.    Ranella  argus,  Lamarck.     Anim.  S.  Vert.,  vol.  vii., 
p.  151. 

1832.  Triton   ranelliformis   King.     Zool.    Jour.,  vol.  v., 

p.  347. 
1839.    Ranella  argus,  Lamarck,  (Desh.  and  Edward's  3rd 
ed.).     Vol.  iii.,  p.  694. 

1843.  Ranella   argus,    Lamarck   (ed.    Desh.).     Vol.    ix., 

p.  543,  sp.  4,  and  Ranella  vexillum,  p.  553, 
sp.  20. 

Ranella  argus,  Deshayes.  Encycl.  meth.,  vol.  iii., 
p.  878,  sp.  3,  pi.  414,  f.  3. 

Ranella  argus,  Kiener.  Icon.  Coq.  Viv.,  p.  31, 
sp.  23,  pi.  8,  f.  1. 

Ranella  vexillum,  Sowerby.  Conch.  Illus.,  Ran- 
ella, pi.  1,  f.  3. 

Ranella  kingii,  d'Orbigny.  Am^r.  m^rid.,  vol.  5, 
p.  451. 

1844.  Ranella  argus,  Reeve.     Conch.  Icon.,  vol.  ii.,  pi.  3, 

f.  12,  and  Ranella  vexillum,  f.  13.  • 
Bursa  (Apollon)  proditor,  v.  Frauenfeldt.     Novara, 
Moll.,  p.  4,  pi.  1,  f.  1. 

1873.    Ranella  vexillum,  Hutton.     Cat.  N.Z.  Moll.,  p.  13, 

1876.  Ranella  (Apollon)  argus,  Kobelt.  Jahrb.  deutsch 
malak.  Gesell.,  p.  326,  sp.  1,  and  Ranella  (Ap- 
polon)  proditor,  sp.  3,  and  R.  vexillum,  sp.  4. 

1878.  Ranella  argus,  Kobelt.  Conch.  Cab.  (ed.  Kuster), 
p.  125,  sp.  2,  pi.  37,  f.  5,  6,  and  Ranella  vex- 
illum, p.  126,  sp.  3,  pi.  38a^  f.  1-3. 

1880.    Ranella  vexillum,  Hutton.     N.Z.  Moll.,  p.  65. 
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remark  we  are  very  much  inclined  to  agree,  and  though  at 
present  we  refer  to  it  above  as  a  distinct  species,  we  think  it 
not  unlikely  that  the  discovery  of  further  forms  may  considerably 
tone  down  the  differences,  if  not  entirely  bridge  over  the  gaps. 

LoTORiUM  VERRUCOSUM,  Recve. 

1844.    Triton  verrucosus,  Reeve.     P.Z.S.  Lond.,  p.  118. 

1844.    Triton  quoyi.  Reeve.     /</.,  p.  118. 

1844.    Triton  verrucosus.  Reeve.      Conch.  Icon.,  vol.  ii., 

pi.  17,  f.  71. 
1844.    Triton  quoyi,  Reeve.     Id.,  pi.  19,  f.  93. 
1878.    Triton  quoyi,  Kobelt.     Conch.  Cab.,  p.  188,  pi.  52, 

f.  6,  7. 
1878.    Triton  verrucosus,  Kobelt.      Id.,  vol.  iii.,  p.  232, 

pi.  64,  f.  9. 
1881.    Triton  quoyi,  Tryon.     Man.  Conch.,  vol.  iii.,  p.  24, 

pi.  13,  f.  116. 
1881.  Triton  verrucosus  Tryon.  Id.,  f.  117. 
Hab. — Very  common  all  along  the  Victorian  Coast. 
Obs. — This  shell  is  one  of  the  commonest  along  our  shores,  and 
as  is  generally  the  case  with  large  numbers  of  representatives  the 
variations  apart  from  abnormal  developments  become  perplexing. 
We  cannot  see  any  good  reasons  for  considering  T.  quoyi  and 
T.  verrucosus  as  distinct  species,  even  Reeve  himself  states  that 
**  care  must  be  taken  not  to  confound  this  shell  (i.e.,  T.  verru- 
cosus), with  the  lesser  New  Holland  species,  Triton  quoyi." 
As  both  these  species  were  described  at  the  same  time  priority 
can  only  be  given  to  that  name  which  appears  first.  The  more 
carefully  this  species  is  examined  the  more  one  is  compelled  to 
accept  the  above  as  the  most  convenient  and  useful  conclusion, 
especially  in  view  of  the  variation  allowances  that  we  have  had 
to  make  in  the  case  of  other  species  of  this  genus. 

Genus  Colubraria,  Schumacher,  1817. 

CoLUBRARiA  BEDNALLi,  Brazier. 

1875.    Triton    (Epidromus)    bednalli.    Brazier.      P.L.S., 

N.S.W.,  p.  6. 
1875.    Pisania  tasmanica,  T.  Woods.     P.R.S.  Tas.,  p.  134. 
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1831.  Triton  (Epidromus)  bednalli,  Try  on.    Man.  Conch., 

vol.  iii.,  pp.  32  and  225,  pi.  85,  f.  576. 
Hab. — Port  Phillip,  Corio  Bay,  Western  Port,  Puebla  coast. 

Sub-genus  Argobuccinum,  Klein,  1753. 

LoTORiuM  (Argobuccinum)  ARGUS,  Gmelin. 

Murex  argus,  Gmelin.     Syst.  Nat.,  p.  3547,  No.  78, 
and   Chemnitz,  Conch.  Cab.,  vol.  iv.,    p.  75, 
pi.  127,  f.  1223. 
1822.    Ranella  argus,  Lamarck.     Anim.  S.  Vert.,  vol.  vii., 
p.  151. 

1832.  Triton   ranelliformis   King.     Zool.    Jour.,  vol.  v., 

p.  347. 
1839.    Ranella  argus,  Lamarck,  (Desh.  and  Edward's  3rd 
ed.).     Vol.  iii.,  p.  694. 

1843.  Ranella   argus,    Lamarck   (ed.    Desh.).     Vol.    ix., 

p.  543,  sp.  4,  and  Ranella  vexillum,  p.  553, 
sp.  20. 

Ranella  argus,  Deshayes.  Encycl.  meth.,  vol.  iii., 
p.  878,  sp.  3,  pi.  414,  f.  3. 

Ranella  argus,  Kiener.  Icon.  Coq.  Viv.,  p.  31, 
sp.  23,  pi.  8,  f.  1. 

Ranella  vexillum,  Sowerby.  Conch.  Illus.,  Ran- 
ella, pi.  1,  f.  3. 

Ranella  kingii,  d'Orbigny.  Am^r.  m^rid.,  vol.  5, 
p.  451. 

1844.  Ranella  argus.  Reeve.     Conch.  Icon.,  vol.  ii.,  pi.  3, 

f.  12,  and  Ranella  vexillum,  f.  13.  • 
Bursa  (Apollon)  proditor,  v.  Frauenfeldt.     Novara, 
Moll.,  p.  4,  pi.  1,  f.  1. 

1873.    Ranella  vexillum,  Hutton.     Cat.  N.Z.  Moll,  p.  13, 

1876.  Ranella  (Apollon)  argus,  Kobelt.  Jahrb.  deutsch 
malak.  Gesell.,  p.  326,  sp.  1,  and  Ranella  (Ap- 
polon)  proditor,  sp.  3,  and  R.  vexillum,  sp.  4. 

1878.  Ranella  argus,  Kobelt.  Conch.  Cab.  (ed.  Kuster), 
p.  125,  sp.  2,  pi.  37,  f.  5,  6,  and  Ranella  vex- 
illum, p.  126,  sp.  3,  pi.  38a^  f.  1-3. 

1880.    Ranella  vexillum,  Hutton.     N.Z.  Moll.,  p.  65. 
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Genus  Lyria,  Gray.     1847. 

Ltbia  MiTasFOBMis,  Lamarck. 

Voluta  mitrseformis,  Lam.      Anim.  S.  Vert.,  voL 

X.,  p.  404. 
Voluta  multicostata,  Brod.     Zool.  Journ.,  vol.  iii, 

pi.  3,  f.  2. 
Voluta  raitrseforinis,  Sowerby.     Thes.  Conch.,  vol. 
i.,  pi.  53,  f.  81,  82. 
1849.    Voluta  mitrseformis,  Reeve.    Conch.  Icon.,  vol.  vL, 

pL  3,  f.  7a,  7b. 
1882.    Lyria  mitrgeformis.  Try  on.     Man.  Conch.,  vol.  iv., 
p.  103,  pi.  31,  f.  143. 
Hab. — Gippsland  Coast,  Western  Port,  Warrnambool. 

Note. — In  the  notes  obtained  from  Professor  R.  Tate,  Voluta 
magnifica,  Lamarck,  is  included  as  a  Victorian  shell,  but  up  to 
the  present  we  have  not  obtained  or  seen  any  specimens  of  this 
species  from  our  coast. 


Art,  XXIII, — Note  on  an  Additional  Genus  of  Fossil 
Flants  fovmd  in  the  Bacchus  Marsh  Saiidstone 
by  Geo.  Sweet,  Esq.,  F.G.S. 

.  By  Sir  FRKDEiiioK   MoCor,  K.C.M.G.,  M.A.,  D.Sc, 
F.R.S.,  etc. 

[Bead  9th  December,  1897.] 

Among  the  many  important  discoveries  made  by  Mr.  George 
Sweet,  throwing  liglit  on  the  geological  age  of  various  formations 
in  Victoria,  is  a  very  interesting  specimen  obtained  by  him  in 
March,  1897,  from  the  Bacchus  Marsh  sandstone,  in  which  the 
ferns  of  the  genus  GangamopUris  (McCoy)  abound,  with  so  few 
traces  of  any  other  forms  that  tlie  present  discovery  is  of  special 
interest  to  geologists,  bearing  out  the  suggestions  I  have  already 
published,  as  to  the  age  of  the  beds,  from  the  data  previously 
known.  It  is  a  species  of  the  large  forms  of  the  genus  Taniopteris 
found  in  mesozoic  formations  in  so  many  parts  of  the  world.  I 
liave  much  pleasure  in  dedicating  it  to  the  discoverer. 


Taniopteris  sweeli,  McCoy.  (Nat.  size). 
Frond  about  three  inches  six  lines  wide;  mid-rib  convex 
above,  finely  and  irregularly  sulcated  longitudinally,  about  one 
line  wide.  Secondary  veins  very  slender,  about  twice  their 
diameter  apart ;  arching  from  the  mid-rib  at  about  45  deg., 
quickly  running  nearly  parallel  to  each  other  in  a  direction 
nearly  at  right  angles  to  the  outer  edge  of  the  frond  on  each 
side;  chiefly  simple,  but  some  dichotomising  once  between  the 
mid-rib  and  the  margin,  more  rarely  dichotomising  twice  ;  about 
nine  veins  in  quarter  of  an  inch  at  the  above  widths  of  the  frond. 
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Tliis  species  is  of  the  type  of  Dr.  Weiss's  T.  multinerviSy 
remarkable  for  the  extreme  tenuity  and  closeness  of  the  nerves 
or  veins,  but  may  be  specifically  distinguished  by  the  above 
characters  and  measurements. 

Rare  in  the  Gangamopteris  Sandstone  of  Bacchus  Marsh. 

The  type  specimen  has  be^n  presented  to  the  National  Museum 
of  Melbourne  by  the  discoverer. 


ANNUAL  REPORT  OF  THE  COUNCIL 


FOR    THE    YEAR    1896. 


-»>-»>-<i- 


The  Council  of  the  Royal  Society  herewith  presents  to  the 
Members  of  the  Society  the  Annual  Report  and  Balance  Sheet 
for  the  Year  1896. 

The  following  Meetings  were  held,  and  Papers  read  during  the 
Session : — 

March  12. — 1.  "On  the  Occurrence  of  the  Anchoring  Tubes 
of  Adeona  in  the  older  Tertiaries  of  Victoria,  with  an  account  of 
their  Structure,"  by  T.  S.  Hall,  M.A.  2.  "Description  of  Two 
New  Species  of  Marsupials  from  Central  Australia,"  by  Professor 
Baldwin  Spencer,  M.A.  3.  "An  Exhibit  of  Photographs  illus- 
trating Dr.  Rontgen's  recent  discovery,"  by  Professor  T.  R.  Lyle, 
M.A. 

May  14. — 1.  "Description  of  a  New  Species  of  Terrestrial 
Isopoda  allied  to  the  genus  Phreatoicus,"  by  Professor  Baldwin 
Spencer,  and  T.  S.  Hall,  M.A.  2.  "  On  the  Representation  of 
the  Periodic  Law,  with  special  reference  to  Argon  and  Helium," 
by  Professor  Orme  Masson,  M.A.  3.  "Geological  Notes  on  the 
Geni  and  Indi  Rivers  and  Monaro  Gap,  Mount  Kosciusko, 
N.S. W.,"  by  A.  E.  Kitson.  4.  "  An  Exhibit  of  Vacuum  Tubes 
containing  Argon  and  Helium,  showing  their  Spectra,"  by 
Professor  Orme  Masson,  M.A.  5.  "An  Exhibit  of  Photographs 
taken  by  Rontgen's  method,  showing  details  of  the  structure  of 
the  skeletons  of  various  animals,"  by  Professor  Lyle,  M.A. 

June  11. — 1.  "The  Temperatures  of  Reptiles,  Monotremes, 
and  Marsupials,"  by  Alexander  Sutherland,  M.A.  2.  "Note  on 
the  Aboriginal  Rock  Painting  at  the  Victoria  Range,  County  of 
Dundas,  Victoria,"  by  Rev.  John  Mathew,  M.A. 

July  9. — 1.  "  On  Some  Facts  in  the  Geographical  Distribution 
of  Land  and  Freshwater  Vertebrates  in  Victoria,"  by  A.  H.  S. 
Lucas,  M.A.,  B.Sc.     2.   "  The  Burbung  of  New  England  Tribes, 
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N.S.W.,"  by  R.  H.  Mathews  (communicated  by  Professor 
Baldwin  Spencer,  M.A.). 

August  13. — 1.  "  A  new  Species  of  Diplodactylus  from  Central 
Australia,"  by  A.  H.  S.  Lucas,  M.  A.,  B.Sc,  and  C.  Frost,  F.L.S. 

2.  "  A  Locality  List  of  all  the  Minerals  hitherto  recorded  from 
Victoria,"  by  John  A.  Atkinson.  3.  "  Notes  on  Boiling  Point 
Thermometers,"  by  T.  W.  Fowler,  M.C.E. 

September  10. — 1.  "  On  the  Occurrence  of  Graptolites  in 
North-eastern  Victoria,"  by  T.  S.  Hall,  M.A.  2.  "  The  Relation 
between  the  Hebrew  and  British  Systems  of  Weights  and 
Measures,"  by  C.  F.  Howard  (communicated  by  E.  F.  J.  Love, 
M.A.).  3.  "A  Contribution  to  the  knowledge  of  the  Tertiary 
Rocks  in  the  Neighbourhood  of  Melbourne,"  by  T.  S.  Hall,  M.A. 
and  G.  B.  Pritchard.  4.  "Aboriginal  Bora  held  at  Tallwood, 
Queensland,  in  1895,"  by  R.  H.  Mathews  (communicated  by 
Professor  Baldwin  Spencer,  M.A.). 

October  22. — A  Conversazione  was  held  in  the  Society's  Hall. 

November  12. — 1.  "On  the  Spectra  of  the  Alkalies,"  by  L. 
Rummel  (communicated  by  R.  L.  J.  Ellery,  F.R.S.,  etc.).  2. 
"Catalogue  of  the  Non-calcareous  Sponges  collected  by  J. 
Bracebridge  Wilson,  Esq.,  M.A.,  in  the  neighbourhood  of  Port 
Phillip  Heads,"  Part  III.,  by  Professor  Arthur   Dendy,  D.Sc. 

3.  "  The  Variations  in  the  Spinal  Nerves  of  ffj/a  aurea/^  by  Miss 
G.    Sweet,    B.Sc.   (communicated  by   Professor  Spencer,  M.A.). 

4.  "  Notes  on  the  Popular  Records  of  Leichardt's  later  Expedi- 
tions," by  H.  K.  Rusden.  5.  "Geological  Notes  on  the  Lower 
Indi  River,  Eastern  Benarabra,"  by  A.  E.  Kitson  and  W.  Thorn. 

During  the  course  of  the  year  the  Society  has  lost  three 
Members  by  death,  seven  by  resignation,  and  six  Associates  by 
resignation,  while  it  has  gained  three  new  Members  and  six  new 
Associates. 

The  Council  has  to  record  with  deep  regret  the  death  of  Baron 
von  Mueller,  who,  though  in  recent  years  he  has  not  taken  any 
active  part  in  the  work  of  the  Society,  was  one  of  its  original 
Members,  and  for  many  years  presided  over  its  meetings. 

During  the  year  the  following  publication  has  been  issued,  viz., 
"  Proceedings,"  Vol.  VIII.  (New  Series),  and  at  the  present 
moment  Vol.  IX.  is  in  the  press  and  will  be  issued  shortly. 
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The  reduction  of  the  Government  Grant  to  £100  has  very 
seriously  crippled  the  work  of  the  Society  so  far  as  publishing  is 
concerned,  and  it  is  much  to  be  hoped  that  with  a  return  of  more 
prosperous  times  the  vote  may  be  increased  so  as  to  enable  the 
Society  to  publish  the  papers  presented  to  it,  which  at  present  it 
is  unable  to  do  with  anything  like  completeness. 

With  the  object  in  view  of  bringing  Members  of  the  Society 
together  at  an  annual  gathering,  the  Council  decided  to  re-inaug- 
urate the  Conversazione  which  was  once  an  annual  institution,  and 
accordingly  one  was  held  in  the  Society's  Hall,  on  the  evening  of 
Thursday,  22nd  October,  taking  the  place  of  the  usual  monthly 
meeting.  Short  Lecturettes  were  given  by  Professor  Lyle  and 
Dr.  Barrett,  and  a  Musical  Programme  was  rendered  by  Students 
of  the  Conservatorium.  It  is  intended  in  the  future  to  continue, 
in  some  form  or  another,  the  Annual  Social  Re-union  of  Members 
of  the  Society. 

The  Librarian  reports  as  follows  : — I  have  much  pleasure  in 
reporting  the  steady  growth  of  the  Society's  Library;  1316  books 
and  parts  of  periodicals  were  received  during  the  year  1896. 

Owing  to  pressure  on  the  space  in  the  Library,  about  200  feet 
of  shelving  were  erected  in  the  Council  Room.  This  enabled  the 
books  to  be  subdivided ;  all  works  published  in  England,  France, 
Germany,  Austria  and  Holland  remain  in  the  Library ;  works 
coming  from  other  countries,  and  therefore  printed  in  the  less 
widely  known  languages,  are  now  housed  in  the  Council  Room, 
where  a  separate  catalogue  of  them  is  kept.  Very  little  binding 
has  been  done,  owing  to  lack  of  funds ;  this  is  a  great  misfortune, 
as  many  of  the  unbound  volumes  are  breaking  up,  and  there  is  a 
serious  risk  of  loss  of  odd  leaves,  plates,  etc. — a  risk  which  now 
applies  to  some  thousands  of  volumes,  and  involves  a  probable 
serious  depreciation  in  value  of  the  Society's  property. 
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LIST      OF      MEMBERS, 

WITH   THEIR    YEAR   OP  JOINING. 

<e&-i^»> 


Patron. 
His  Excellency  Lord  Brassey,  K.C.B.  ...  ...     1895 

Honorary  Members. 

Agnew,  The  Hon.  Sir  J.  W.,  K.C.M.G.,  M.E.C.,  M.D.,     1888 
Hobart,  Tasmania 

Clarke,  Lieut.-Gen.  Sir  Andrew,  K.C.M.G.,  C.B.,  C.I.E.,     1854 
London  {President,  1855  to  1857) 

Forrest,  The  Hon.  Sir  J.,  K.C.M.G.,  West  Australia      ...     1888 

Hector,  Sir  James,  K.C.M.G.,  M.D.,  F.R.S.,  Wellington,     1888 
N.Z. 

Liversidge,    Professor    A.,    F.R.S.,    LL.D.,    University,     1892 
Sydney,  N.S.W. 

Neumayer,  Professor  George,  Ph.D.,  Hamburg,  Germany     1857 

Russell,    H.    C,  B.A.,    F.R.S.,    F.R.A.S.,    Observatory,     1888 
Sydney,  N.S.W. 

Scott,  Rev.  W.,  M.A.,  Kurrajong  Heights,  N.S.W.         ...     1855 

Selwyn,  Dr.,  A.  R.  C,   1374  Brough ton-street,   Vancou-     1897 
ver,  B.C. 

Todd,  Sir  Charles,  K.C.M.G.,  F.R.S.,  Adelaide,  S.A.     ...     1856 

Verbeek,  Dr.  R.  D.  M.,  Buitenzorg,  Batavia,  Java         ...     1886 
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*  Life  Members. 

Barkly,   His   Excellency    Sir   Henry,   G.C.M.G.,  K.C.B.,  1857 

Carlton  Club,  London  {President,  1860  to  1863) 

Bosisto,  Joseph,  The  Laboratory,  Bridge-road,  Richmond  1857 

Butters,  J.  S.,  Empire  Buildings,  Collins-street  west      ...  ,  1860 

Eaton,  H.  R,  Yatala,  Walsh-street,  South  Yarra            ...  1857 

Elliott,  T.  S.,  Cahillstone,  Coldstream,  Gippsland             ...  1856 

Elliott,  Sizar,  20  Porter-street,  Prahran,  Victoria            ...  1856 

Fowler,  Thomas  W.,  M.C.E.,  University,  Melbourne      ...  1877 
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